Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



NEW EDUCATIONAL WORKS. 
Dr. Humphreys' Exercitationes lambicsB; 

Or Progn^essive Exercises in Greek Iambic Verse. Second Edition, 
enlarged and improved. Fcap. 8vo. oloth. bs. 6(/. 

Mr. Wright's Hellenica, a History of Greece in Greek. 

From Diodorus and Thucj'dides. "With English Notes, for Schools. 
Part I. (Used in Rugby and other Public and Private Schools.) 

12mo. clotky Zs. \id. 
" A good plan well executed" — Guabdia^. 

Mr. Barnard Smith's Arithmetic and Algebra. 

With numerous Systematically arranged Examples. 

Crown 8vo. cloth^ 10«. Qd. 
" A most useful Publication, The Rules are statcc^with great 
clearness: the Examples are well selected and worked out with 
Just sufficient detail, without being encumbered wiiii too minute 
explanations ; and there prevails throughout that just proportion 
between theory and practice which is the crowning excellence oj 
an elementary work." — Rev. Dr. Peacock, Dean of Ely. 

Mr. Barnard Smith's Arithmetic for Schools. 

Crown 8vo. clotlif 4s. 6d. 

Mr. Merivale'S (Author of «« the History of Rome") SallUSt for 

SCHOOLS. With English Notes. Crown 8vo. cloth, 5«. 

" Tliis School Edition of Sallust is precisely what the School 
edition of a Latin Author ought to be." — Examinkb. 

Mr. Drake's Demosthenes de Corona 

The Greek Text, with English Explanatory Notes. 

Crown 8vo. cloth, bs. 

" Will enable a student to read the original with comparatiic 
ease," — Lit. Gazette. 

Mr. Todhonter's Analytical Statics. 

With numerous Examples. Crown 8vo. cloth, 10s. 6rf. 

"A first-rate Tea;f-6ooA."— Journal op Education, 

Mr. Todhunter's Differential and Integral Calculus. 

With numerous Examples. Crown 8vo. cloth, lOs. 6d, 

" Will take its place among our Standard Educational 
Works." — English Journal of Education." 

Mr. Thring's Elements of Grammar. 

12mo. cloth, 2s. 
" A genuine contribution to the wants of the age," 

Christian Timks. 

Mr. Thring's Child's Grammar. 

12mo. cloth. Is. 
" Cannot be too strongly r ecommended, or to o widely circulated. 
Its price is xmrf^^s^ggSK^^^^^M^^^^UsuM. 




JuttpublUhed, prke 10s. Qd.f in Grown Boikchtk, 

A Second Thousand, (with a new Appendix, containing a large number 
of Examples, as well as the Answers to the Papers in Appendix I.) of 

ARITHMETIC AND ALGEBRA 

4 

In their Principles and Application: with numerous systematically 
arranged Examples, taken from the Cambridge Examination 
Papers. With especial reference to the ordinary Examination 
for B.A. Degree. By BARNARD SMITH, M.A., Fellow of 
St Peter's College, Cambridge. 

*•" The APPENDIX can be had separately, price U. 



OPINIONS. 

T)ie Rey. Dr. Peacock, Dean of Ely. 

^^A most useful publication. The Rules are stated with great deamess. 
The Examples are well selected, and worked out with just sufficient detail witii" 
out being engunbered by too minute explanations ; and there prevails throughout 
it that just proportion of theory and practice, which is the crowning excellence of 
an elementary work.^ 



9* 



Rey. S. Hawtrby, IVlathematical Master^ Eton. 

'^Tutors preparing young men for College will find the book Invaluable. 
I cannot but think it must supersede all others." 

Bey. J. A. L. Airey, M.A., Late Fellow of Pembroke College, and 
Mathematical Master fai Merchant Tailors' School, London. 

'^ I have no hesitation in saying that, in my opinion, it is the most clear and 
feasible treatise— at all events on Arithmetic — that I have ever seen.** 

Rey. James Porter, M.A., Fellow of St Peter's College, and Mathe- 
matical Master of the Liverpool Collegiate Institution. 

'< I have been using Mr. Barnard Smith's work on Arithmetic as a text-book 
in my Classes since its publication, and I have no hesitation in pronouncing it 
thf best book on the subject with which I am acquainted.** 



Rey. T. Wilkinson, Her Majesty's Inspector of Episcopal Schools, 

in Scotland. 

^< I have had the opportunity of recoimnendiiig Mr. Barnard Smith's valuable 
Work into many schools in my district, and it has everywhere given the greatest 
satisfaction." 



Rev. C. Scott, M.A., of St John's College, Cambridge, Mathematical 
Master of Wimbome Grammar School, Dorset. 

<< It places in a more prominent light than any other Arithmetic I have seen, 
the difficulties which all boys meet with and endeavour to pass over without 
comprehending.^ 



»9 



Rev. W. J. Unwin, Principal of Homerton College* 

" I have adopted Mr. Barnard Smith's 'Arithmetic and Algebra* in the 
Training Institution of the Congregational Board of Education as a Text-Book 
for the Students, and I have every reason to be satisfied with it, as more adapted 
to my purpose than any other treatise with which I am acquainted.'* 

Educational Times, Murchy 1853. 

*' It is one of the really good Books which the world receives only when a 
teacher of the first class sits down to disclose the extent of his knowledge and the 
secret of his success." 

Thb Educator, May, 1858. 

** The definitions are exact, the examples well chosen, and the illustrations of 
the processes full and clear." 



Athenjeuh, April 24, 1854. 

** To all whose minds are sufficiently developed to comprehend the simplest 
mathematical reasoning, and who have not yet thoroughly mastered the principles 
of Arithmetic and Algebra, it is calculated to be of great advantage. We are not 
surprised to find it has obtained high encomiums from Dr. Peacock and many 
others who have tested its value.'* 

English Journal of Education^ July^ 1854 

" Mr. Smith's treatise on Arithmetic and Algebra is the best that has ever 
come under our obsavation." 



BARNARD SMITH'S 



ARITHMETIC FOR SCHOOLS, 




tPtmteli at ^t ^niiiiemts ^xtf»* 
FOR MAOMILLAN AND 00. 

Sainton : GEORGE BELL, 186, FLEET STREET. 

Oxtnn : J. H. PARKER. 

<(&lr(ntlirflj|: EDMONSTON AND DOUGLAS. 

SttMia: HODGES AND SMITH. 

Ol9S0OtD: JAMES MACLEHOSK. 



ARITHMETIC FOR SCHOOLS. 



By BAENARD SMITH, M.A, 

PELLOW or ST PETER'S COLI^SKSETCAlBSRIDaE. 

A 




MACMILLAN AND CO. 

18o4. 



CONTENTS. 



PAOC 

Definitions. — ^Notation and Numeration 1 

Addition 4 

Simple Addition • ..^... S 

Subtraction .8 

Simple Subtraction ib. 

Multiplication 11 

Simple Multiplication 13 

Ditirion 17 

Simple Division ib, 

Orestest Common Measure . 24 

Least-Common Multiple .......... 27 

MUedtaneous QueHions and Examples ........ 81 

ftections 34 

Vulgar Fractions • 35 

Addition of Vulgar Fractions 45 

Subtraction ,, „ ......... 48 

Multiplication ^ „ 50 

Dindon' ,, „ 62 

Miteelkmetnu Questions and Examples 58 

Dedmals - . 62 

Addition of Decimals 65 

Subtraction ,, 67 

Multiplication ,, 68 

Division „ 69 

CSroulating Decimals 75 

MUesUaneous Questions and Examples 81 

• 

Concrete Numbers.— Tables 85 

Kadoction 96 

Compound Addition 103 

Subtraction 108 

Multiplication Ill 

Diyision 114 

JJiUeeUaneous Examples ........ « . V£\. 



VI CONTENTS. 

pAGm 

Decima] Coinage • 125 

Miscellaneous Questions and Examples 129 

Redaction of Fractions 137 

Decimals ....•••..• 147 

Practice 156 

Square and Cnbic Measure. — ^Duodecimals 161 

MisceUaneous Questions and Examples 183 

Rule of Three 192 

Doable Rule of Three 211 

Simple Interest 225 

Compound Interest 231 

Present Worth and Discount . 233 

Stocks 237 

Profit and Loss 244 

Division into Proportional Parts 248 

Simple Fellowship 250 

Compound Fellowship tfr. 

Equation of Payments 251 

Exchange • 254 

Square Koot 256 

Cube Root 264 

Appendix :— 

Miscellaneous Papers [1] 

Answers to the Examples [17] 



AEITHMETIC. 



DEFINITIONS, NOTATION, AND NUMERATION. 

Article 1. By a Unit is meant a single object or thing, considered 
one and undivided. 

2. Number is the name by which we signify how many objects or 
things are considered, whether one or more. When, for instance, we 
speak of one horse, two apples, three yards, or four hours, the number of 
the things referred to will be one, two, three, or four, according to the 
case ; and So one, two, three, four, and the rest, are called numbers. 

d. Numbers are considered either as Abstract or Concrete. 

Abstract numbers are those which have no reference to any particular 
^uod of unit ; thus, five, as an abstract number, signifies five units only, 
without any regard to particular objects. 

Concrete numbers are those which have reference to some particular 
kind of unit ; thus, when we speak of five hours, six yards, seven horses, 
the numbers five, six, seven, are said to be concrete numbers, having 
reference to the particular units one hour, one yard, one horse, respec- 
tively. 

4. Arithmetic is the science of Numbers. 

5. AU numbers in common Arithmetic are expressed by means of 
the figure 0, commonly called zero or a cypher, which has no value in 
itself, and nine significant figures, 1, 2, 3, 4, 5, 6, 7^ 8, 0, which denote 
respectively the numbers one, two, three, four, five, six, seven, eiglit, 
nine: These ten figures are sometimes called Digits ; but this name is 
often improperly limited to the nine significant figures above mentioned, 
which are then called the nine digits. 

The number one, which is represented by the figure 1, is called 
unity. 

« 

6. When any of these figures stands by itself, it expresses its simple 
or intrinsic value} thus, 9 expresses nine abstract units,- or nine particular 

1 



2 ARITHMETIC. 

tilings: but when it is followed by another figure, it then expresses ten 
times its simple value ; thus, 94 expresses ten times nine units, together 
with four units more : when it is followed by two figures, it then expresses 
one hundred times its simple value ; thus, 043 expresses one hundred 
times nine imits, together with ten times four units, and also three units 
more: and so on by a tenfold increase for each additional figure that 
follows it. 

The value, which thus belongs to a figure in consequence of its posi- 
tion or place, is called its local value. 

Therefore aU numbers have a simple or intrinsic value, and also a local 
value, 

7. It appears then, that, in common Arithmetic we proceed towards 
the left from units to tens of units; from tens of units to tens of tens of 
umts, or hundreds of units ; from hundreds of units to tens of hundreds of 
units, or thousands of units ; from thousands of units to tens of thousands 
of units ; from tens of thousands of units to tens of tens of thousands of 
units, that is, to hundreds of thousands of units; thence to tens of hundreds 
of thousands of units, or millions of units ; thence to tens of millions of 
units, hundreds of millions of units> &c., till we come to millions of 
millions of units, which are called billions of units, and so on to trillions^ 
quadrillions, &c. 

Thus, 10 represents one ten of units, together with no units ; or, as it 
is briefly read, ten. 11 represents one ten of units, together with one 
unit; or, as it is briefly read, eleven. Similarly 12, 13, 14, 15. 16, 17, 18, 
19, respectively represent one ten of units together with two, three, four» 
five, six, seven, eight, nine units ; they are respectively read twelve, thuT'* 
teen, fourteen, fifteen, sixteen, seventeen, eighteen, nineteen. 

The next ten numbers are expressed by 20, 21, 22, 23, 24, 25, 26, 27, 
28, 29 which respectively represent two tens of units together with no 
one, two, three, four, five, six, seven, eight, nine units ; they are briefly 
read twenty, twenty-one, twenty-two, twenty-three, twenty-four, twenty- 
five, twenty-six, twenty-seven, twenty-eight, twenty-nine. 

The next ten numbers are expressed by 30, 31, 32, 33, 34, 35, 36, 37, 
38, 39 which are respectively read thirty, thirty-one, thirty-two, thirty- 
three, thirty-four, thirty-five, thirty-six, thirty-seven, thirty-eight, thirty- 
nine : we thus arrive at 40 (forty), 50 (fifty), 60 (sixty), 70 (seventy), 
80 (eighty), 90 (ninety). 

99 is the largest number which can be expressed by two figures, since 
it repieseuts nine tens of units together with nine units; the next number 
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to this is 100, which represents ten tens of units, or one hundred of units, 
together with no tens of units, together with no units ; or, as it is briefly 
ready one hundred. 

By. pursuing the same system in higher numbers the figure occupying 
the fourth place £rom the right hand will represent so many tens of hun- 
dreds of units, or thousands of units ; the figure in the fifth place will 
represent so many tens of thousands of units ; and so on. 

205 represents two hundreds of units, together with no tens of units, 
together with five units ; or, as it is briefly read, two hundred and ^ve, 

5473 represents five thousands of units, together with four hundreds 
of units, together with seven tens of units^ together with three units ; or^ 
as it is briefly read, five thousand, four hundred and seventy-three. 

7040730 represents seven millions of units, together with no hundreds 
of thousands of imits, together with four tens of" thousands of units^ toge- 
ther with no thousands of units, together with seven hundreds of units, 
together with three tens of units, together with no u^ts; or, as it is 
briefly read, seven millions, forty thousand, seven hundred and thirty. 

107834265 represents one hundred of millions of units, together with 
no tens of millions of units, together with seven millions of units, together 
with eight hundreds of thousands of units, together with three tens of 
thousands of units, together with four thousands of units, together with 
two hundreds of units, together with six tens of units, together with five 
units; or, as it is briefly read, one hundred and seven millions, eight 
hundred and thirty-four thousand, two hundred and sixty-five. 

8. Notation is the art of expressing any number by figures which is 
already given in words. Numeration is the converse of Notation, being 
the art of expressing any number in words which is already given in 
figures. 

9. The method above explained of denoting numbers by means of 
the symbols 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, and combinations of them, was 
brought into Europe by the Arabs, and it is therefore often called the 
ABAmo Notation. It was derived by the Arabs from the Hindoos. This 
method of notation is now in common use, not only in this country, but 
throughout £urope. 

Ex. I. 

Exercises in Notation and Numeration. 

Express the following numbers in figures : 

(1) Sixty-three; eighty-one; ninety-nine; forty; thxi\ft«^ 
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(2) Two hundred; three hundred and three; seyen hundred and 
sixty-four ; eight hundred and eighty-eight. 

(3) Four thousand ; one thousand^ four hundred and seventy-one ; 
six thousand^ nine hundred and thirty ; nine thousand and nine. 

(4) Twenty-seven thousand^ five hundred and four; thirty-three 
thousand ;' nine thousand and sixteen. 

(5) One hundred thousand ; six hundred and seventy-six thousand 
and fifty; two hundred and two thousand^ five hundred and ninety- 
three. 

(6) Seven millions^ three thousand ; eleven millions^ one hundred 
and eight thousand, one hundred and six ; fifty-four millions, fifty-four 
thousand and eighty-eight; six hundred and thirteen millions, twenty 
thousand, three hundred .and three. 

(7) Two billions ; nine billions, three hundred thousand and twenty- 
one; ninety-four billions, ninety millions, ninety-four thousand, nine 
hundred and four. 

Write down in words at full length the following numbers : 

(1) 43; 60; 88; 97; 69; 12; 21; 19. 

(2) 266; 401; 600; 999; 365; 678; 837. 

(3) 2000; 1724; 3003; 7684; 1075; 4641. 

(4) 37003; 47049 ; 63090 ; 80008 ; 341323. 

(5) 6850406; 8080808; 7849630; 418254. 

(6) 10000001 ; 20220022 ; 92668987 ; 30180070. 

(7) 2660530200; 800309560; 9738413208. 

(8) 7070000423 ; 987654321 ; 6707068080. 

(9) 100198700010090 ; 48726870634103264. 

ADDITION. 

10. Addition is the method of finding a number, which is equal to 
two or more numbers taken together. 

The number found by adding two or more numbers together is called 
the SUM or amount- of the several numbers so added. 

11. There are two kinds of Addition, Simple and Compound. 

It is Simple Addition, when the numbers to be taken together are all 
abstract numbers f or when they are all concrete numbers of the same de- 
nomination, as all pence, all days, all pints. 

It is Compoimd Addition, when the numbers to be taken together -are 
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ocmciete iminBeTS of thie same kind^ but of difibrent denominations of that 
kind ; as pounds, shillings^ and pence ; or years, months, and days ; or 
gallons, quarts, and pints. 

12. The sign + , plus, placed between two or more numbers, signifies 
that the numbers are to be added together : thus 2 + 5+7 signifies that 
2, 5, and 7 are to be added together, and denotes their sum. 

The sign =, equal, placed between two numbers, signifies that the 
numbers are equal to one another. 

The sign, ~ vinculum, placed over numbers, and the sign ( ) or { }, 
called a bracket, enclosing numbers within it, are used to denote that all 
numbers under the vinculum, or within the bracket, are equally afiected 

by all numbers not under the vinculum or within the bracket : thus 2+3 
or (2+3) or {2 + 3[, each signify, that whatsoever is outside the vinculum 
or bracket which affects 2 in any way, must also affect 3 in the same way, 
and couTersely. 

The sign .*. signifies ^therefore.' 

SIMPLE ADDITION. 

13. Rule. Write down the given numbers under each other, so that 
units may come under units, tens under tens, hundreds under hundreds, 
and so on; then draw a straight line under the lowest line. 

Find the sum of the column of units ; if it be under ten, write it down 
under the column of units, below the line just drawn ; if it exceed ten, 
then write down the last figure of the sum under the column of units, 
and carry to the next column the remaining figure or figures ; treat each 
succeeding column in the same way, and write down the full sum of the 
extreme left-hand column. The entire sum so marked down will be the 
sum or amount of the separate numbers. 

14. Add together 5469, 743, and 27. 
Proceeding by the Rule given above, we obtain 

5469 
743 

27 
6239 

The reason for the Rule will appear from the following considerations. 

When we take the sum of 7 units and 3 imits and 9 units, we get 10 
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units and nnits^ or 19 units; we therefore place the '9 unit^ under 
the column of units and carry on the 1 ten units to the next column^ 
viz. the column of tens. 

Now the sum of 1 ten, 2 tens, 4 tens, and 6 tens, is 10 tens and 3 tens, 
or 13 tens; we therefore place the 3 tens under the column of tens and 
cany on the 1 hundred units to the next column, viz. the column of 
hundreds. 

Again, the sum of 1 hundred, 7 hundreds, and 4 hundreds, is 10 hun- 
dreds and 2 hundreds, or 12 hundreds ; we therefore place the 2 hundreds 
under the column of hundreds, and carry on the 1 thousand imits to 
the next column, viz. the column of thousands. 

Again, the sum of 1 thousand and 5 thousands, is 6 thousands ; we 
therefore place the 6 under the column of thousands, and the entire sum 
18 6239. 

15. The above example might have been worked thus, putting down 
at full length the local value of all the figures. 
Thus 6469 = 5000 + 400+60 + 9 
+ 743 = +700+40 + 3 
+ 27= +20+7. 

Now adding the columns^ we get the sum 
= 5000 + 1100 + 120+19 



= 6000 + 1000 + 100+100 + 20+10+9, 
(since 1100=1000+100, 120=100 + 20, and 19=10 + 9) 
= 6000+200+30+9, 
(collecting the thousands ti^ether, the hundreds together, and so on) 

= 6239. 

Note. The truth of all results in Addition may he proved hy adding 
the columns first upwards as in the above example, aud then adding them 
downwards ; if the results be the same, the operation in each case will in 
all probability have been performed correctly- 



(1) 12 

35 

56 

80 

183 
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Examples 


in Simple Addition, 






(2) 67 


(3) 234 


(4) 


654 


87 


567 




321 


65 


753 




804 


43 


345 




509 




1899 







SIMPLE ADDITION. 



(« 


^4 


(6> 


1721 




(7) 750 


(8 


) 4789 




6d7 




3333 




96 




2346 




656 




6046 




1843 




8857 




336 




2754 




J6l 
8190 




5005 


(9) 


9102 


(10) 


84670 


(11) 


1700021 


(12) 


256783 




479 




5437 




206803 




21003 




8776 




29 




353 




5734 




901 




21904 




0003766 




40036 

21 

100001 
















423578 


(13) 


627432 


(14) 


892764 


(15) 


1807353 


(IC) 


117004 




543201 




93687 




298743 




92973 




678641 




9482 




5987 




827569 




548200 




100 




700003 




351 




868759 




152346 




247 




777777 




345678 




11 




50705 




m(m 



(17) Add together 7384, 326, 6780, and 57 ; also 6740, 9745, 5769, 
8031, 6543, 2002, and 9999 ; also 89, 4500, 423, 2024» 5408, 60546, and 
9401. * 

(18) Add together 83746, 2478, 692577, 456, and 7 ; aUo 935478, 
262, 13897, 598453, 25, 3734, 724008, and 649768. 

(19) Find the sum of 47380a'5, 237869513, 14879434WB, 865, 
4647, and 250; also of 68539582, 78602045, 370489000, 70555912^, 
276, 9123456789, and 5000 : also of 8881^29944, 73fJO0, 2797B462, fm, 
5875396006, 4827532, 486684836, 80032148379, 12345, \n2msm^, and 
53800000835. 

(20) Add together one tboosand, lour hundred and ef($fit)r«thre« ; 
aeren hondred and ninety-nx ; thirty-nine ; forty thonnand, HMrreti hon- 
died and fortj-foor ; fire thousand, eight hundred and lAxif ; fifty 
tiiommd and seven. 

(21) Add together the foDowing mmibefi : fifteen ikumtmiA, nrren 
hondfed and ninety-six ; fimr hundred and nine ; two hundred and tlnrty- 
fiMir thownd and fifty ; four milliona, three ihtnumad and ttereniy-iAx ; 
fiofiy thoiwand and thirty six ; ten thousand, nine hundred and one. 

(22) Add together the fi>I]owing numbers : twenty-two mslllom, six 
Imn d ird thwiamd^ fire h un d r ed and thice ; fire hundred and sntytkree 
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^iUions^ seventy-six thousand and thirty-four ; one hundred and eleven 
millions^ six hundred and fifty thousand and fifty ; three hundred and 
twenty-six millions, seven thousand, nine hundred and ninety-one ; one 
thousand seven hundred and ten millions, ond thousand seven hundred 
and ten ; one billion, three hundred thousand and five. 



SUBTRACTION. 

16. Subtraction is the method of finding what number remains when 
a smaller number is taken from a greater number. 

The number found by subtracting the smaller of two numbers from 
the greater is called the Remainder. 

17. There are two kinds of Subtraction, Simple and Compound, which 
differ from each other in precisely the same way, in which Simple and 
Compound Addition differ from each other. 

18. The sign — , minus, placed between two numbers, signifies that 
the second number is to be subtracted from the first number, 

SIMPLE SUBTRACTION. 

19. Rule. Place the less number under the greater number, so that 
units may come under imits, tens under tens, hundreds under hundreds, 
and so on; then draw a straight line under the lower line. 

Take, if possible, the number of units in each figure of the lower line 
from ihe number of units in each figure of the upper line which stands 
immediately over it, and put the remainder below the line just drawn, 
units under units, tens under tens, and so on : but if the units in any 
figure in the lower line exceed the number of units in the figure above it, 
add ten to the upper figure, and then take the number of units in the 
lower figure from the number in the upper figure thus increased ; put 
the remainder down as before, and then carry one to the next figure 
of the lower line. The entire difference or remainder, so marked down, 
will be the difference or remainder of the given numbers, 

20. Ex. Subtract 4938 from 5123. 
Proceeding by the Rule given above, we obtain 

5123 
4938 

185 
so that the remainder is one hundred and eighty-five (185). 
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7%e rtoiohjbr the JRulewitt appear from thefoBowing considerations. 

We cannot take 8 units from 3 units, we therefore add 10 units to the 
3 units^whidi are thns increased to 13 units ; and taking 8 units from 13 
units we have 5 units left ; we therefore place 5 under the column of 
units: but having added 1 ten units to the upper number, we must 
add the same number of units (1 ten units) to the lower number, so that 
ihe difference between the two numbers may not be altered ; and adding 
1 ten units to the 3 ten units in the lower number, we obtain 4 tens or 
40 instead of 3 tens or 30. 

Again^ we cannot take 4 tens from 2 tens ; we therefore add 10 tens 
or 1 hundred to the 2 tens, which thus become 12 tens or 120'; and then 
taking 4 tens or 40 from 12 tens or 120, we have 8 tens or 80 remaining ; 
we therefore place 8 under the column of tens : but having added 1 hun- 
dred to the upper number, we must add 1 hundred to the lower number 
for the reason given above ; and adding 1 hundred to the 9 hundreds in 
the lower number, we obtain 10 hundreds or 1000 instead of 900. 

Again, we cannot take 10. hundreds from 1 hundred, and we therefore 
add 10 hundreds or 1 thousand to the 1 hundred, which thus becomes 11 
hundreds or 1100 : and taking 10 hundreds or 1000 fh)m 11 hundreds or 
1100, we have 1 hundred or 100 left ; we therefore place 1 under the 
column of hundreds : but having added 10 hundreds or 1 thousand to the 
upper number, we«must add 1 thousand to the lower number for the 
reason given above ; and adding It thousand to the 4 thousands in the 
lower number, we obtain 5 thousands or 5000 ; 

5000 taken from 5000 leaves ; 
therefore the whole difference or remainder is 185. 

. 21» The above Example might have been worked thus, putting 
down at full length the local values of the figures : 

5123= 5000 +100+ 20 +3 



=4000 + 1000+100+ 20 +3 



= 4000 + 1000 + 100 + 10+10+3 
=4000 + 1000 + 110+13 

(collecting the first 10 with the 100, and the second 10 with the 3) 

4938 = 40(J0 + 900+ 80 + 8. 
Therefore subtracting the columns, thousands from thousands, &c. we 
get the remainder or difference 

=100 + 80+5 
= 185. 
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Note. The truth of all results in Subtraction may be proved by 
adding the lees number to the difference or remainder; if this sum equals 
the larger number, the result obtained by subtraction may be presumed 
to be correct. 

Ex. III. 

Examplea in Simple SuhtracH9n. 
(1) 663 (2) 976 (3) 704 (4) 806 

680 531 463 720 

83 

(6) 4236 (6) 80502 (7) 46095 (8) 555555 

3089 38672 28736 123456 

(9) 1000000 • (10) 400357261 (11) 89437182 

100101 99988877 15790293 



(12) Fmd the difference between 6543766 and 412848 ; 7863927 and 
826967 ; 303233334 and 192001222. 

(13) How much greater is 164326289 than 48476798 ? 

10000001000 than 7077070077? 

7659030640021 than 6990040005679? 

(14) Take two thousand and nine, from ten thousand and ninety- 
sir ; three thousand and eight, from seven thousand, nine hundred and 
forty-four. 

(16) Required the difference between four and four millions; also 
between one hundred millions and three hundred thousand. 

(16) Subtract five hundred and eighty-four thousand and seventy-six, 
from fifteen millions, one hundred thousand and three. 



22. The following method of expressing numbers was used by the 
Romans, and it is still in occasional, though not in common use, among 
ourselves. They represented the number one by the character I ; five by 
V ; ten by X ; fifty by L ; one hundred by C ; five hundred by D or Iq ; 
one thousand by M or CIq. 

All other numbers were formed by a combination of the above charac- 
ters, subject to the following Rules: 

First ; When a character was foUowed by one of equal or less value, 
the whole expression denoted the sum of the values of the single charac- 
ters ; for instance, II stood for 2 ; III for 3 ; VI for 6 ; VIII for 8 ; LV 
for 55 ; LXXVII for 77 ; CCXI for 211. 

Secondly ; When a character vr^ preceded by one of less value, the 
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whole expression denoted the difference of the values of the single charac- 
ters ; for instance^ IV stood for 6—1, or 4; IX for 10-1, or 9; XIX 

for 10 + 10-1 or 19 ; XL for 50-10, or 40 ; XC for 100-10, or 90. 

Thirdly; Every Q annexed to 1 3 increased the value of the latter 
tenfold ; for instance, 133 stood for 6000 ; IqoO for 60000 ; and so forth. 
And eveiy C prefixed and 3 annexed to CI3 increased the value of the 
latter tenfold; for instance, CCI33 stood for 10000; CCCI333 for 
100000; and so forth. 

Fourthly ; A line drawn over a character or characters increased the 

value of the latter a thousand-fold ; for instance, V stood for 6000 ; C for 

100000 ; IX for 9000 ; and so forth. 

It follows then that either XXXXVI or XLVI will represent 46 : and 
that either M.DCCC.LIV, or CI3.I3CCCLIV, or T.DCCCLIIII will 
represent 1864. 

Ex. IV. 

(1) Express in Roman characters, thirty; forty-eight; fifty-nine; 
222; 6000; 1843. 

(2) Express in words, and also in Arahic figures, the values of XXIII ; 

LXIX; CCXVIII; Vl; CLDCIII; MMC. 

MULTIPLICATION. 

28. Multiplication is a short method of fiinding the sum of any 
given number repeated as often as there are units in another given number : 
thus^ when 3 is multiplied by 4, the number produced by the multiplica- 
tion is the sum of 3 repeated 4 times, which sum is equal tod + 3 + 3+3 
(»:12. 

The number to be repeated or added to itself, is called the Multipli- 

CAND. 

The number which shews how often the multiplicand is to be repeated 
or added to itself, is called the Multiplikr. 

The number found by multiplication is called the Product. 

The multiplicand and multiplier are sometimes called ' Factors,' be- 
cause they are factors or makers of the pi'oduct. 

24. Multiplication is of two kinds^ Simple and Compound. It is 
termed Simple Multiplication, when the multiplicand is either an abstract 
number, or a concrete number of one denomination. 

It is termed Compound Multiplication, when the multiplicand contains 
numbers of more than one denomination, but all of the same kind. 
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25. THe dgnx, placed between t.wo nnmbeis, dgiiifios that the 
numbers are to be mnldplied together. 

26. The fbllowing Table oaght to be learned conectlf : 



1 


•' 


a 

6 


8 


5 
10 


12 


14 


« 


U 


10 


" 


12 


a 


4 


16 


18 


30 


^ 


24 


3 


a 


a 


13 


15 18 


31 


U 


27 


30 


33 


36 


' 


a 


13 


16 


20 


!1 


58 


32 


36 


40 


44 


43 


^ 


10 


35 


SO 


3fi 


30 


M 


40 


4B 


fiO 


56 


CO 


6 


13 


18 


34 


30 


36 


42 


48 


54 


fiO 


66 


73 


7 


'ic" 


51 


28 


3fi|43 


49 


66 


03 


70 


77 


84 


24 


33 


40 


48 


5(5 


04 


73 


80 


se 


m 


9 


ig 


37 


3B 


iS 


e4 


C3 


13 


Bl 


«■ 


90 


108 


10 


40 


30 


40 


m 


GO 


JO 


SO 


90 


100 


110 


— 


11 


29 


33 


« 


55 


66 


77 


88 


98 


110 


121 


12 


31 


30 


4S 


m 


73 


84 


(Ifi 


108 




133 



In the above Table, the second line from the top shews the product of 
each of the numbers, 1, 2, 3, 4, &c. 11, 12, in the first line, when multi- 
plied by 2 ; the several products being placed under the respective num- 
bers of the Ime above, from the multiplication of which they arise : the 
third line ahevra the several prodncta, when the figures in the first line 
are respectively multiplied by 3; and bo on. 

Note. One of the factors, namely the multiplier, must necessarily be 
an 'fthstract number'; since it would he absurd to speak of 6 shillings 
multiplied by 4 shillings. We can multiply 6 shillings by 4, i, e. we can 
iind how many shillings there aro in four times six shillings; bat there 
is no meaning in 6 shillings multiplied by 4 shillings. 



SIMPLE MULTIPLICATION. 

27. RuLK. Place the multiplier under the multiplicand, nnitsunder 
units, tens nnder tens, and so on. Multiply each figure of the multipli- 
cand, beginning with the units, by the figure in the nnits' place of the 
multiplier (by means of the table given for Multiplication); set down 
and carry as in Addition. TIten multiply each figure of the mnltiplicand. 
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b^g^nning with the.units^ by the figure in the tens' place of the multiplier^ 
placing the first figure so obtained under the tens of the line aboye, the 
next figure under the hundreds^ and so on. Proceed in the same way 
with each succeeding figure of the multiplier. Then add up all the results 
thus obtained, by the rule of Simple Addition. 

Note, If the multiplier does not exceed 12^ the multiplication can be 
efiected easily in one line, by means of the Table given above. 

28. Ex. Multiply 7664 by 397. 

Proceeding by the Rule given above, we obtain 

7664 
397 

63578 
68886 
22962 

3038638 

77ie reatonfor the Rule will appear from thefdlovDing considerations. 

When 7654 is to be multiplied by 7, we first take 4 seven times, which 
by the Table gives 28, i.e. 8 units and 2 tens; we therefore place down 8 
in the units' place and carry on the 2 tens : again, 6 tens taken 7 
times give 36 tens, to which add 2 tens, and we obtain 37 tens, or 7 tens 
and 3 hundreds ; we put down 7 in the tens' place, and carry on 3 hun- 
dreds: again, 6 hundreds taken 7 times give 42 hundreds, to which add 3 
hundreds, and we obtain 45 hundreds, or 4 thousands and 6 hundreds ; 
we put down 6 in the hundreds' place, and carry on the 4 thousands : 
again, 7 thousands taken 7 times give 49 thousands, to which we add tfle 
4 thousands, thus obtaining 63 thousands, which we write down. 

Next, when we multiply 7664 by the 9, we in fact multiply it by 90 ; 
and 4 units taken 90 times give 360 units, or 3 hundreds, 6 tens, and 
units ; therefore, omitting the cypher, we place the 6 under the tens' place, 
and carry on the 3 to the next figure, and proceed with the operation as 
in the line above. 

When we multiply 7654 by the 3, we in fact multiply by 300 ; and 4 
multiplied by 300 gives 1200, or 1 thousand, 2 hundreds, tens, and 
imits ; therefore, omitting the cyphers, we place the first figure 2 under 
the hundreds' place, and proceed as before. Then adding up the three 
lines of figures which we have just obtained, we obtain the product of 
7664 by 397. 
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29. The above Example might hare been worked thofl^ putting down 
at fall length the local yalues of the figures: 

7654» 7x1000+ 6x100+ 5x10+ 4 
307 a 3x100+ 9x10+ 7 

49x1000+42x100+35x10+28 
63x10000+ 54x1000+45x100+36x10 
21x100000+18x10000+ 15xlO()0 + lJ2xlOO 

21 X 100000+81 X 10000+118 x 1000 + 99 x 100 + 71 x 10 + 28 
which = 

20x100000+ 1x100000 

+ 8x100000+1x10000 

+ 1x100000+1x10000+ 8x1000 

+ 9x1000+ 9x100 

+ 7x100+1x10 

+ 2x10+8 

2000000+10x100000+2x10000+17x1000+16x100 + 3x10 + 8 



= 2000000+1000000+2x10000+10x1000+7x1000+10x100+6x100+3x10+8 



= 3000000+2x10000 + 1x10000+7x1000 + 1x1000 + 6x100+8x10 + 8 
=3000000 + 3x10000+8x1000 + 600 + 30 + 8 
=3000000+30000+8000+600+30 + 8 
=3038638 

30. If the multiplier or multiplicand^ or both, end with cyphers, we 
may omit them in the working ; taking care to affix to the product as 
many cyphers as we have omitted from the end of the multiplier or 
multiplicand, or both. Thus, if 263 be multiplied by 6200, and 570 be 
multiplied by 3200, we have 

263 570 

6200 3200 

526 114 

1678 171 



1630600 1824000 

The reason is clear: for, in the first case, when we multiply by the 2, 
in fact we multiply by 200; and 3 multiplied by 200 gives 600: in the 
second case, the 7 multiplied by the 2 is the same as 70 multiplied by 
200 ; and 70 multiplied by 200 gives 14000. 

31. If the Multiplier contain any cypher in any other place, then, 
in multiplying by the different figures of the multiplier, we may pass 
over the cypher ; taking care, however, when we multiply by the next 
figure, to place the first figure arising from that multiplication^ under the 
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third figure of the line above instead of the second figure. The reason of 
this 18 clear: finr, if we were multiplying by 206^ when we multiply by 
the 6 we take the multiplicand G times^ when we multiply by the 2 we 
leaUy take the multiplicand^ not 20 times, but 200 times. 

32. When two numbers are to be multiplied together^ it is a matter 
of indifierence^ so far as the product is concerned, which of them be taken 
as the multiplicand or multiplier; in other words, the product of the first 
multiplied by the second^ will be the same as the product of the second 
multiplied by the first. 

Thus, 2x4=2+2 + 2+2=8, 
4x2=4+4 =8; 

therefore the results are the same, that is, 2x4=4x2. 

That the product of one number multiplied by another, will be equal 
to the product of the latter multiplied by the former, may perhaps appear 
more dearly from the following mode of shewing this equality in the case 
of the numbers 3 and 5. 

3is =1 + 1 + 1; 

••.3x5 = a + l + l)+(H'l + l)+(l + l + l) + (l + l + l) + (l + l + l) 
=1+1+1^ 



+1+1+1 
+1+1+1 
+1+1+1 

+1+1+1 



= 16. 



Now, if we regard the ones from left to right, there are 3 ones taken 5 
times ; if we regard them taken from top to bottom, we have 5 ones re- 
peated 3 times ; and the number of ones in each case is the same ; t. e. 
3x5=5x3: and so in the case of any two other numbers multiplied 
together, 

33. The truth of all results in Multiplication may be proved by using 
the multiplicand as multiplier, and the multiplier as multiplicand : if the 
product thus obtained be the same as the product found at first, the results 
are in all probability true. 

34. We have hitherto confined our attention to products formed by 
the multiplication of two factors only. Products may however arise from 
the multiplication of three or more factors; this is termed Continued 
MuLTiPLioAnoN : thus 2x3x4 denotes the continued multiplication of 
the factors 2^ 3^ and 4; and means that 2 is to be first multiplied by 3, 
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tod the product thus obtained to be then multiplied by 4. The result of 
such a process would be 24^ which Is^ therefore^ the continued product of 
2, d, and 4 : we may express it thus^ 2 x 3 x 4=24. 

Ex. V. 

Examples in Simple Multiplication, 



(1) 634 

4 

2136 


(2) 

< 


673 
3 


(3) 


2867 
6 

• 


(4) 7492 
6 


(6) 2057 

7 


(6) 


67409 
8 


CD 

r 


2745638 
9 


(8) 5763 

11 

63393 


(9) 36976 
11 


(10) 


91625 
12 


(11) 


257 
53 

771 
1285 

13621 


a2) 96843 
17 


(13) 87298 
46 


a*) 


16097 
69 


(16) 


296897 
83 


(16) 69284 
90 
6236560 


(17) 840607 
80 


(18) 


176 

189 


(19) 


6298 
769 


(20) 6423 

603 

16269 
32538 

3270069 




(21) : 


26607 
6004 




(22) 78847 
8803 





(23) Find the product of 234578 by 18, by 29, and also by 63 ; of 
924846 by 67, by 95, and also by 430 ; 2846067 by-206, by 1008, and also 
by 907 ; 8409631 by 21711, by 7009, by 8435, and also by 7980. 

(24) Find the product of 1764 and 9306 ; of 47606 and 4600 ; of 
149570 and 16790; of 554768 and 39314; of 815085 and 20048; of 
123456789 and 987654321 ; and of 57298492692 and 700809050321. 

(25) Multiply 9487352 by 4731246 ; 4342760 by 699999 ; 1737^2 
by 7399078 ; 38015732 by 400700065 ; 574686614865 by 2837154309. 

(26) Multiply six hundred and fifty thousand and ninety, by three 
thousand and eight ; also seventy-six millions, eight thousand, seyen 
hunjlred and sixty^fiye, by nine millions, nine thousand and nine. 



DIVISION. 17 

(27) Find the continued product of 12, 17, and 19 ; of 3781, 3782, 
and 3783 ; and of 6565, 6786, and 989& 

(28) Multiply 20470 by 1030, and 2958 by 476, explaining the reason 
of each step in the process. 



DIVISION. 

35. Division is the method of finding how often one number, called 
the Divisor, is contained in another number, called the Dividend. The 
result is called the Quotient. 

36. Division is of two kinds. Simple and Compound. It is called 
Simple Division, when the dividend and divisor are, both of them, either 
abstract numbers, or concrete numbers of one and the same denomina- 
tion. 

It is called Compound Division, when the dividend, or when both 
divisor and dividend contain numbers of diiSerent denominations, but of 
one and the same kind. 

37; The sign ^, placed between two numbers, signifies that the first 
is to be divided by the second. 

38. In Division, if the dividend be a concrete number, the 'divisor 
may be either a concrete number or an abstract number, and the quotient 
will be an abstract number or a concrete number, according as the divisor 
is concrete or abstract. For instance, 5 shillings taken 6 times give 30 
shillings, therefore 30 shillings divided by 5 shillings give the abstract 
number 6 as quotient ; and 30 shillings divided by 6 give the concrete 
number 5 shillings as quotient. 

SIMPLE DIVISION. 

89. Rule. Place the divisor and dividend thus : 

divisor) dividend (quotient. 

Take off from the left-hand of the dividend the least number of figures 
which make a number not less than the divisor; then find by the Multi- 
plication Table, how often the first figure on the left-hand side of the 
divisor is contained in the first figure, or the first two figures, on the left- 
hand side of the dividend, and place the figure which denotes this number 
of times in the quotient : multiply the divisor by this figure, and bring 
down the product, and subtract it firom the number which was taken. <s£ 
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at the left of the dividend : then bring down the next figure of the divi- 
dend, and place it to the right of the remainder, and proceed as before ; if 
the divisor be greater than this remainder^ affix a cypher to the quotient, 
and bring down the next figure from the dividend to the right of the 
remainder, and proceed as before. Carry on this operation till all the 
figures of the dividend have been thus brought down, and the quotient, 
if there be no remainder, will be thus determined, or if there be a re- 
mainder, the quotient and the remainder will be thus determined* 

Note 1. If any product be greater than the number which stands 
above it, the last figure in the quotient must be changed for ofie of smaller 
value : but if any remainder be greater than the divisor, or equal to it, the 
last figure of the quotient must be changed for a greater. 

Note 2. If the divisor does not exceed 12, the division can easily be 
efiected in one line, by means of the Multiplication Table. 

40. Ex. Divide 2338268 by 6758. 
Proceeding by the Rule given above, we obtain 

6758) 2338268 (346 
20274 

31086 
27032 



40548 
40548 



Therefore the quotient is 346. 

The reason for the Rule wUl appear from thefoihrnng considerations. 

The divisor represents six thousand, seven hundred and fifty-eight: 
the first five figures on the left-hand side of the dividend represent two 
millions, three hundred and thirty-eight thousand, and two hundred. 

Nowthe divisoriscontainedinthis300 times; and 6758 x 300=2027400, 
or omitting the two cyphers at the end for convenience in working, we 
properly place the 4 under the 2 in the line above ; we subtract the pro- 
duct thus found, and we obtain a remainder of 3108, which represents 
three hundred and ten thousand, and eight hundred. Bring down the 6 
by the Rule; this 6 denotes 6 tens or 60, but the cypher is omitted for the 
reason above stated : the number now represents three hundred and ten 
thousand, eight hundred and sixty : 6758 is contained 40 times in this, 
and 6758x40=270320; we omit the cypher at the end as before, and 
subtract the 27032 from the 31086 ; and after subtraction the remainder 
ifl 4054, which represents forty thousand, five hundred and forty. Bring 
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down the 8 by the Rule, and the number now represents forty thousand, 
five hundred and forty-eight : 6758 is contained 6 times exactly in this 
number. 

Therefore 346 is the quotient of 2338268 by 6758. 

41. The above example worked without omitting the cyphers would 
have stood thus : 

6758) 2338268 (300 + 40 + 6 
2027400 

310868 
270320 

40548 
40548 

hence it appears that the divisor is subtracted from the dividend 300 
times, and then 40 times from what remains, and then 6 times from 
what then remains, and there being now no remainder, 6758 is contained 
exactly 346 times in 2338268. 

The truth of the above method might have been shewn as follows : 

2338268 = 2027400 + 270320 + 40548 
6768) 2027400 + 270320 + 40548 (300 + 40 + 6 
2027400 

+ 270320 
+ 270320 

+ 40548 
+ 40548 

42. Ex. Divide 66438971 by 4064. 

4064) 56438971 (13887 
4064 



15798 
12192 

36069 
32512 

35677 
32512 

30661 
28448 

2203 



1r-^ 
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therefore 4064 is contained in 56438971, 13887 times, with the remainder 
2203. 

43. If the divisor terminate with cyphers^ the process can be abridged by 
the following Rule. 

Rule. Cut o£f the cyphers from the divisor, and as many figures 
from the right-hand of the dividend, as there are cyphers so cut off at the 
right-hand end of the divisor ; then proceed with the remaining figures 
according to the Rule, Art. (39) ; and to the last remainder annex the 
figures cut off from the dividend for the total remainder. 

Ex. Divide 637523 hy 3400. 

Proceeding hy the Rule, 

34,00) 5375,23 (158 
34 

197 
170 

275 

272 

3 
therefore 3400 is contained in 537523, 158 times with remainder 323. 

The reason for the Rule will appear from the following considerations, 

537523 is 6375 hundreds and 23, of which 537500 contains 3400, 
158 times with a remainder 300 over; and as 23 does not contain 
3400 at all, the quotient will evidently be 168, with remainder 300 + 23, 
or 323. 

Note, The same rule applies when the divisor and dividend both 
terminate with cyphers. 

44. Definitions. A number which cannot be separated into fiictors, 
which are respectively greater than unity, is called a prime number. 
Thus 3, 6, 7, 11, 13 are prime numbers. 

A number which can be separated into factors respectively greater 
than unity, or which, in other words, is produced by multiplying 
together two or more numbers respectively greater than unity, is called a 
COMPOSITE number. Thus 4 which i8 = 2x2, 6 which is =2x3^ 8 
which is =2 X 2 X 2, are composite numbers ; because they are composed 
or consist of the product of two or more numbers, each of which is 
greater than unity. 
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Numbers which have no common fector greater than unity, are said 
to be PRIME to one another* Thus the numbers 3, 6, 8^ 11, are prime to 
each other. 

45. When the divisor is a composite number, and made up of two 
fbctors, neither of which exceeds 12, the dividend may be divided by one 
of the factors in the way of Short Division, and then the result by the 
other factor : if there be a remainder after each of these divisions, the 
true remainder will be found by multiplying the second remainder by 
the first divisor, and adding to the product the first remainder. 

Ex. Divide 66732 by 45. 

j9 56732 



9 

45 ; 

5 



6303-6 



1260-3 

the total remainder is 9 x 3 + 6, or 27 + 6 = 32. 

Therefore the quotient arising from the division of 56732 by 45 is 
1260, with a remainder 32 over. 

The reason for the above Rule ia manifest from the following con^ 
siderations, 

6303 is 6 times 1260 together with 3, 
and 56732 is 9 times 6303 together with 6, 

or is 9 times (5 times 1260 + 3), together with 5, 
or is 46 times 1260+27 + 5, 
or is 45 times 1260 + 32«. 

46. The accuracy of results in Multiplication is often tested by the 
following method, which is termed '' casting out the nines": add together 
all the figures in the multiplicand, divide their sum by 9, and set down 
the remainder ; then divide the sum of the figures in the multiplier by 9, 
and set down the remainder : multiply these remainders together, and 
divide their product by 9, and set down the remainder : if this remainder 
be the same as the remainder which results after dividing the product, 
or the sum of the digits in the product, of the multiplicand and mul- 
tiplier by 9, the sum is very probably right; but if diiBFerent, it is sure 
to be wrong. 

This test depends upon the fact that " if any number and the sum of 
its digits be each divided by 9, the remainders will be the same." The 
proof of which may be shevm thus : 



22 ARITHMETIC. 

100=99 + 1, 

where the remamder must he one, whether 100^ or the sum of the 
digits in 100, viz. 1, he divided hy 9, since 99 is divisible hy 9 without 
a remainder. 

Similarly, 200= 2 x 99 + 2, 

300=3x99 + 3, 
400=4x99 + 4, 
500=5x99 + 6, 
&c.=&c. 

Hence it appears that if 100, 200, 300, 400, 500, &c. he each divided hy 9, 
and the sum of the digits making up the respective numbers be also 
divided by 9, the two remainders in each case will be the same. 

Also the number 532=500+30+2 

= 5x100 + 3x10 + 2 • 



= 5x99 + 5 + 3x9 + 3 + 2; 

whence it appears that if the parts 5x100, 3x10, and 2, which 
make up the entire number, be each divided by 9, the remainders 
will be 5, 3, 2 respectively ; and therefore the remainder, when 532 
is divided by 9, will clearly be the same, as when 5 + 3+2 is divided 
by 9. 

To explain why the test holds, let us take as an example 533 
multiplied by 57. 

533 
57 

3731 

2665 



30381 

Now 533=9x59 + 2=531 + 2 

57=9 X 6 + 3= 54+3. 

It is clear, since 531 contains 9 without a remainder, that 531 x 57 
contains 9 without a remainder ; therefore the remainder which is left 
after dividing the product of 533 and 57 hy 9, must be the same 
as the remainder which is left after dividing the product of 2 and 
57 by 9. 

Agam, since the product of 57 and 2 = (54+3) x2, and the product 
of 54 and 2 when divided hy 9 leaves no remainder, therefore the 
remainder which is left after dividing the product of 533 and 57 by 9, 
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mtist be the same as the remainder left after dividing the product of 
3 and 2 by 9, i.e, after dividing the product of the remainders which 
axe left after the division of the multiplicand and multiplier respect- 
ively by 9. 

Now on dividing either d038l> or the sum of its digits, which is 
15, by 9, the remainder left is 6^ and 8x2 divided by 9 also leaves 
6 as remainder. Therefore we conclude that 30381 is the correct product 
of 533 and 57. 

iVbto. If an error of 9, or any of its multiples, be committed, 
the results will nevertheless agree, and so the error in that case remains 
undetected. 



Ex. VI. 

Examples in Simple Division, 



(1) 

(7) 
(10) 

(13) 
(15) 

(17) 
(19) 
(21) 
(23) 
(25) 
(27) 
(29) 
(31) 
(33) 
(35) 
(37) 
(39) 
(41) 
(43) 
(4.5) 
(46) 
(48) 
(50) 



456^2. 

6378-=-3. 

372096-?- 4. 

9876540 -f- 5. 

623399^7. 

164864-^8. 

7869231 --9. 

407792 -f- 11. 

211632^12. 

404586 H- 13. 

1234560 -f- 20. 

14683059^27. 

54906734 --59. 

70865432-7-87- 

288945454-123. 

1674918^189. 

536819741-7-907. 

8235460800 -f- 1440. 

353008972662 -^540a . 

26799534687 -r- 7890000. 



(2) 90680-^2. (3) 261070308-7-2. 
(5) 470850-^3. (6) 385734H-a 
(8) 47392488 --4. (9) 337625 --5. 
(11) 890106-^-6. (12) 3782046H-6. 
(14) 78432407-^7. 
(16) 3812312^8. 
(18) 39237840 -f- 9. 
(20) 91875342 -f- 11. 
(22) 43600391-^12. 
(24) 786543318^17. 
(26) 8224776-=- 18. 
(28) 817286228-^44. 
(30) 6848784752-^-96. 
(32) 640805745 --55. 
(34) 483418175 H- 615. 
(36) 81884740 --779. 
(38) 11111111111114-50160. 
(40) 573806254-7575. 
(42) 59996156721 2 -f-246& 
(44) 57111104051 -f-3851. 
10000000000000000-f-llll, and also by 11111. 
6348945674-164600. (47) 671571488724-90009. 
1 220225292 -=- 200563. (49) 7428927415293 4- 8406427. 
604356745368454-79094451. (51) 65358547828-;- 5578. 
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(62) 39(58901631620^687637943. 

(63) Divide 162181266 by 3864, and explain the process. 

(64) Divide 143266 by 4093. Explain the operation, and shew that 
it is correct. 

(55) Divide 203634191 by 72, first by Long Division, and then by its 
&ctors 8 and 9 ; and shew that the results in both cases coincide 

GREATEST COMMON MEASURE. 

47. A MEASURE of any given number is a number which will divide 
the given nimiber exactly, ue, without a remainder. 

Thus, 2 is a measure of 6, because 2 is contained 3 times exactly 
in a 

When one number is a measure of another, the former is said to 
measure the latter. 

48. A MULTIPLE of any given number is a number which contains it 
an exact number of times. Thus 6 is a multiple of 2. 

49. A ooMMON MEASURE of two or moro given numbers is a number 
which will divide each of the given numbers exactly: thus, 3 is a common 
measure of 18, 27, and 36. 

The GREATEST COMMON MEASURE of two or moro given numbers, is the 
greatest number which wiU divide each of the given numbers exactly : 
thus, 9 is the greatest common measure of 18, 27, and 36. 

60. If a number measure each of two others, it wiU also measure their 
sum, or difference; and aho, any multiple of either of them* 

Thus, 3 being a common measure of 9 and 16, will measure their sum, 
their diiSerence, and also any multiple of either 9 or 16. 

The sum of 9 and 16 = 9 + 16=24=3x8; 

therefore 3 measures their sum 24. 
The difiFerence of 16 and 9=15-9=6=2x3; 

therefore 3 measures their difiFerence 6. 

Again, 36 is a multiple of 9, and 36 = 3 x 12 ; 
therefore 3 measures this multiple of 9 ; and similarly any other mul- 
tiple of 9. 

Again, 76 is a multiple of 16 ; and 76=3 x 26 ; 
therefore 3 measures this multiple of 16 ; and similarly any other mul- 
tiple of 16. 
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51, To find (he greatest common measure of ttoo numbers. 

Rule. Divide the greater number by the less; if there be a 
^remainder^ divide the first divisor by it ; if there be still a remainder, 
divide the second divisor by this remainder, and so on ; always 
dividing the last preceding divisor by the last remainder, till nothing 
remains. The last divisor will be the greatest common measure re- 
quired. 

Ex. Required the greatest common measure of 475 and £89. 
Proceeding by the Rule given above, 

475) 589 (1 
475 

114) 475 (4 
456 

19) 114 (6 
114 


therefore 19 is the greatest common measure of 475 and 589» * 

Reason for the above process. 

Any number which measures 589 and 475, 

also measures their difference, or 589—475, or 114, Art. (50), 

also measures any multiple of 114, and therefore 4 x 114, or 45G, Art. (50); 

and any number which measures 456 and 475, 

abo measures their difference, or 475—456, or 19; 

and no number greater than 19 can measure the original numbers 589 
and 475 ; for it has just been shewn that any number which measures 
them must also measure 19. 

Again, 19 itself will measure 589 and 475. 

For 19 measures 114 (since 114 =6x19); 

therefore 19 measures 4 x 114, or 456, Art. (50) ; 

therefore 19 measures 456 + 19, or 475, Art. (50) ; 

therefore 19 measures 475 + 1 14, or 589 ; 

€herefore since 19 measures them both, and no number greater than 19 
can measure them both, 

19 is their greatest common measure. 
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52. To find the greatest common measure of three or more numbers. 

Rule. Find the greatest common measure of the first two numbers ; 
then the greatest common measure of the common measure so found and 
the third number ; then that of the common measure last found and the 
fourth number^ and so on. The last common measure so found will be 
the greatest common measure required. 

£x. Find the greatest common measure of 16^ 24^ and 18 

Proceeding by tte Rule given above, 

16) 24 (1 
16 

8) 16 (2 
16 

therefore 8 is the greatest common measure of 16 and 24. 
Now to find the greatest common measure of 8 and 18, 

8) 18 (2 
16 

~~2) 8 (4 
8 


therefore 2 is the greatest common measure required. 

Reason for the above process. 

It appears from Art. (50) that every number, which measures 16 and 
24, measures 8 also ; 

therefore every number, which measures 16, 24, and 18, measures 8 
and 18; 

therefore the greatest common measure of 16, 24, and 18, is the 
greatest common measure of 8 and 18. 

But 2 is the greatest common measure of 8 and 18 ; 

therefore 2 is the greatest common measure of 16, 24, and 18. 

Ex. VII. 

1. Find the greatest common measure of 

(1) 16 and 72. (2) 30 and 75. (3) 63 and 99. 

(4) 55 and 121. (5) 128 and 324. (6) 120 and 320. 

(7) 272 and 425. (8) 394 and 672. (9) 720 and 860. 



LEAST COMMON MULTIPLE. 27 

(10) 825 and 960. (11) 775 and 1800. (12) 856 and 936. 
(13) 176 and 1000. (14) 1236 and 1632. (16) 6409 and 7395. 
(16) 689 and 1573. (17) 1729 and 5850. (18) 5210 and 5718. 
(19) 2023 and 7581. (20) 468 and 1266. (21) 2484 and 2628. 
(22) 3444 and 2268. (23) 5544 and 6552. (24) 4067 and 2573. 
(25) 10395 and 16819. (26) 80934 and 110331. 
(27) 1242 and 2323. (28) 13536 and 2314a 

(29) 42237 and 75582. (30) 285714 and 999999. 
(31) 10353 and 14877. (32) 271469 and 30599, 

2. Find the greatest common measure of 
a) 14, 18, and 24. (2) 16, 24, 48, and 74. 

(3) 13, 52, 416, and 78. (4) 837, 1134, and 1347. 
(5) 805, 1311, and 1978. (6) 28, 84, 154, and 343. 
(7) 504, 5292, and 1520. (8) 396, 5184, and 6914. 

LEAST COMMON MULTIPLE. 

53. A Common Multiple of two or more given numbers is a number 
which will contain each of the given numbers an exact number of times 
without a remainder. Thus, 144 is a common multiple of 3, 9, 18, 
and 24. 

The Least Common Multiple of two or more given numbers is the 
least number which will contain each of the given numbers an exact 
number of times without a remainder. Thus, 72 is the least common 
multiple of 3, 9, 18, and 24. 

54. Tofind the least common multiple of two numbers, 

RuiiE. Divide their product by their greatest common measure : the 
quotient will be the least common multiple of the numbers. 
Ex. Find the least common multiple of 18 and 30. 
Proceeding by the Rule given above, 

18) 30 (1 
18 

12) 18 (1 
12 

6) 12 (2 
12 



therefore 6 is the greatest common measure of 18 and 30. 
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18 
SO 

6 



540 



90 
therefore 90 is the least common multiple of 18 and 30. 
Reason far the above process, 

18=3x6, and 30=5x6. 

Since 3 and 5 are prime factors, it is clear that 6 is the greatest common 
measure of 18 and 30; therefore their least common multiple must contain 
3, 6^ and 5, as &ctors. 

Now every multiple of 18 must contain 3 and 6 as £Eu;tors ; and every 
multiple of 30 must contain 5 and 6 as £Eictors; therefore every number, 
which is a multiple of 18 and 30, must contain 3, 5, and 6 as &ctors; and 
the least number which so contains them is 3 x 5 x 6, or 90. 
Now, 90=(3x6)x(5x6), divided by 6, 
= 18 X 30, divided by 6, 

= 18 X 30, divided by the greatest common measure of 18 
and 30. 

55. Hence it appears that the least common multiple of two numbers, 
which are prime to each other, or have no common measure but unity, is 
their product. 

56. To find the least common multiple of three or more numbers. 
Rule. Find the least common multiple of the first two numbers ; 

then the least common multiple of that multiple and the third number, 
and so on. The last common multiple so found will be the least common 
multiple required. 

£x. Find the least common multiple of 9, 18, and 24. 

Proceeding by the Rule given above. 

Since 9 is the greatest common measure of 18 and 9, their least com- 
mon multiple is clearly 18. 

Now, to find the least common multiple of 18 and 24. 

18) 24 (1 
18 

6) 18 (3 
18 


therefore 6 is the greatest common measure of 18 and 24 ; 
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therefore the least common multiple of 18 and 24 is equal to (18x24) 
divided by 6^ 

24 

18 

192 
24 



482 



72 
therefore 72 is the least common multiple required. 
Reason for the above process. 

Every multiple of 9 and 18 is a multiple of their least common multi* 
pie 18 ; therefore every multiple of 9, 18^ and 24 is a multiple of 18 and 24; 
and therefore the least common multiple of 9, 18, and 24 is the least com- 
mon multiple of 18 and 24: hut 72 is the least common multiple of 18 and 
24 ; therefore 72 is the least common multiple of 9, 18^ and 24. 

57* When the least common muUiple of several numbers is required, the 
most convenient practical method is that given by the following Rule, 

Rule. Arrange the numbers in a line from left to rights with a 
comma placed between every two. Divide those numbers which have a 
common measure by that common measure^ and place the quotients so 
obtained and the undivided numbers in a line beneath, separated as 
before. Proceed in the same way with the second line, and so on with 
those which follow, until a row of numbers is obtained in which there 
are no two numbers which have any common measure greater than 
unity* Then the continued product of all the divisors and the num- 
bed in the last line will be the least common multiple required. 

Note, It will in general be found advantageous to begin with 
the lowest prime number 2 as a divisor, and to repeat this as often 
as can be done; and then to proceed with the prime numbers 3, 5, 
&c. in the same way. 

Ex. Find the least common multiple of 18, 28, 80, and 42. 
Proceeding by the Rule given above, 

2 18, 28, 30, 42 



2 


9, 14, 15, 21 


3 


9, 7,16,21 


7 


3, 7, 5, 7 




3, 1, 6, 1 
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therefore the least common multiple required 

= 2x2x3x7x3x6 = 1260. 
Reason for the above process. 

Since 18 = 2x3x3; 28 = 2x2x7; 30 = 2x3x5; 42=2x3x7; it is 
clear that the least common multiple of 18 and 28 must contain as 
a factor 2x2x3x3x7; and this £Eu;tor itself is evidently a common 
multiple of 2 X 3 X 3, or 18, and of 2 x 2 x 7, or 28 ; now the least number 
which contains 2x2x3x3x7 as a factor^ is the product of these 
numbers ; therefore 2x2x3x3x7is the least common multiple of 18 
and 28 : also it is clear that the least common multiple of 18, 28 and 30, 
or of 2x2x3x3x7 and 30, or of 2x2x3x3x7 and 2x3x5 must 
contain as a &ctor 2x2x3x3x7x5, and this factor itself is evidently 
a common multiple of 2 x 3 x 3 or 18, 2 x 2 x 7 or 28, and 2 x 3 x 5 or 30 ; 
hence it follows as before that 2x2x3x3x7x5 is the least common 
multiple of 18, 28, and 30; again the least common multiple of 
2x2x3x3x7x5 and 42, or of 2x2x3x3x7x5 and 2x3x7 must 
contain 2x2x3x3x7x5 as a factor, and this factor, as before, is 
evidently itself a common multiple of 18, 28, 30, and 42 ; now the least 
number which contains 2x2x3x3x7x5asa factor, is the product of 
these numbers. 

Therefore this product, or 1260, is the least common multiple re- 
quired. 

Ex. VIII. 

1. Find the least common multiple of 

(1) 16 and 24. (2) 36 and 75. (3) 7 and 15. 

(4) 28 and 35. (5) 319 and 407. (6) 333 and 504. 

(7) 2961 and 799. (8) 7568 and 9504. (9) 4662 and 5476. 

(10) 6327 and 23997. (H) 5415 and 30105. 

(12) 15863 and 21489. 

2. Find the least common multiple of 

(1) 12, 8, and 9. (2) 8, 12, and 16. 

(3) 6, 10, and 15. (4) 8, 12, and 20. 

(5) 27, 24, and 15. (6) 12, 51, and 68. 

(7) 19, 29, and 38. (8) 24, 48, 64, and 192. 

(9) 63, 12, 84, and 14. (10) 5, 7, 9, 11, and 15. 



ai) 6, 15, 24, and 25. (12) 12, 18, 30, 48, and 60. 

(13) 15, 35, 63, and 72. (14) 9, 12, 14, M>d 210. 

(15) 54, 81, 63> and 14. (16) 24, 10, 32, 45, and 25. 
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(17) 1, 2, 3, 4, 6, 6, 7, 8, and 9. 

(18) 7, 8, 9, 18, 24, 72, and 144. 

(19) 12, 20, 24, 64, 81, 63, and 14. 

(20) 226, 266, 289, 1023, and 4095. 



Ex. IX. 

Miscellaneous Questions and Examples on theforegoing Articles, 

I. 

(1) Explain the principle of the common system of numerical 
notation. Multiply 603 hy 48, and give the reasons for the several 
steps. 

(2) Write at length the meaning of 9090909, and of 90909. Find 
their sum and difference, and explain fully the processes employed. 

(3) Find the difference hetween the sum of 4716 added to itself 398 
times, and the sum of 2017 added to itself 408 times. 

(4) A person, whose age is 73, was 37 years old at the birth of his 
eldest son ; what is the son s age ? 

(6) Explain the meaning of the terms ' vinculum', ^ bracket'; and of 
the signs 4-, — , =, .*., x . 

Find the value of the following expression : 

16 X 37163-73474-67162^4+40734 x 2. 



IL 

(1) Define ' a Unit', * Number', 'Arithmetic'. What is the difference 
between Abstract and Concrete numbers ? 

(2) The annual deaths in a town being 1 in 46, and in the country 
1 in 60 ; in how many years will the number of deaths out of 18676 
persons living in the town, and 79260 persons living in the country, 
amount together to 10000 ? 

(3) Define * Notation', * Numeration' ; express in numbers seven 
hundred thousand four hundred and nine billions. 

(4) Find the value of 

494871- 94853 + (46079 - 3177) - (6431 2 - 3987) - (1763 + 231) + 379 X 379. 

(6) What number divided by 628 will give 36 for the quotient, and 
leave 44 as a remainder ? 
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III. 

(1) Define Maltiplication, and Division. Shew that the product 
of two numbers is the same in whateyer order the operation is performed. 

(2) The Iliad contains 15683 lines, and the iEneid contains 9892 
lines ; how many days will it take a boy to read through both of them, 
at the rate of eighty-five lines a day ? 

(3) Explain what is meant by the greatest common measure^ 
and by the least common multiple of two or more numbers ; and shew 
that the product of two numbers is the product of their least common 
multiple into their greatest common measure. Find the l^ast common 
multiple of 12, 16, 21, 52, and 70. 

(4) Explain the meaning of the sign -f-, and find the value of 

(7854 - 4913) X 3 - (20374 - 12530) ^ 53 - 6 + (395456 - 2364) -H 556. 

(5) At a game of cricket A, B, and C together score 108 runs ; B and 
C together score 90 runs, and A and C together score 51 runs ; find the 
number of runs scored by each of them. 



IV. 

(1) Define Addition, and Subtraction. What is meant by a prime 
number? When are numbera said to be prime to each other? Give 
examples. 

Explain the rule of carrying in the addition of numbers ; exemplify it 
in the addition of 3864, 4768, and 15938. 

(2) There are two numbers of which the product is 373625 ; the 
greater number is 875 ; find the sum and difiference of the numbers. 

(3) A father was 21 years old when his eldest son was bom ; how old 
Ivill his son be when he is 50 years old, and what will be the father's age 
when the son is 50 years old ? 

(4) Write in figures one hundred millions, one hundred thousand, 
one hundred and one; and in words 1010101010. Express in figures 
M.DCCC.XL. 

(5) When are numbers said to be * composite' ? Find the greatest 
number which can divide each of the two numbers 849 and 1132 ; also 
the least number which can be divided by each of them ; explaining the 
process in each caso. 
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V. 

(1) Multiply 478 by 146; and test the result by casting out the nines. 
In what cases does this method of proof fail ? Divide 4843 by 99^ and 
ph>Ye'the correctness of the operation by any test you please. 

(2) What number multiplied by 86 will give the same product as 
J63by430? 

(3) In the city of Prague, for every two persons who speak German 
only, three speak Tschech only, and seven both German and Tschech ; 
and the whole population is 120000. How many speak German only, 
Tschech only, and both German and Tschech ? 

(4) A gentleman dies, and leaves his property thus : 10000 pounds to 
]ii8 widow; 15000 pounds to his eldest son, on the condition of his 
building a national school at a cost of 350 pounds ; 5500 pounds to each 
of his four younger sons ; 3750 pounds to each of his three daughters ; 
4563 pounds to different societies; and 599 pounds in legacies to his 
servants. What amount of property did he die possessed of? 

(5) The quotient arising from the division of 9281 by a certain 
number is 17^ and the remainder is 373. Find the divisor. 

VI. 

(1) Explain briefly the Roman method of Notation. Express 1563 
and 9000 in Roman characters. 

' (2) Explain the terms 'factor', * product*, 'quotient*; shew by an 
Example how the process of Division can be abridged, if the divisor 
terminate with cyphers. 

(3) The remainder of a division is 97, the quotient 665, and the 
divisor 91 more than the sum of both. What is the dividend ? 

(4). Express in words the numbers 270130 and 26784; also write 
down in figures the number ten thousand, two hundred and thirty four ; 
and find the least number which added to the last, number will make it 
divisible by 8. 

(5) A gentleman, whose age is 60, has two sons and a daughter ; 
his age equals the sum of the ages of his children ; two years since his 
age was double that of his eldest son ; the sum of the ages of the father 
and the eldest son is seven times as great as that of the youngest son ; 
find the ages of the ohildren. 



34 ARITHMETia 



FRACTIONS. 

68. if I lepresent any concrete quantity, as for instance I yard^ it is 
divisible into parts : suppose the parts to be equal to each other, and the 
number of them 3 ; one of the parts would be denoted by ^ (read ofie-Mtnl^ 
two of tiiem by f (read tw<hthird8\ three of them or the whole yard by } or 
1 ; if another equal portion of a second yard divided in the same manner 
as th« first be added, the sum would be denoted by f^; if two such porticms 
were added> by f ; and so on. Such expressions, representing any number 
of parts of a unit^ that is» of the quantity which is denoted by 1, are termed 
Broken jruMBEBS or Fractions; we may therefore define a fraction thus: 

59. Def. a Fraction denotes a part or parts of a unit; it is ex* 
pressed by two numbers placed one above the other with a line drawn 
between them ; the lower number is called the Denobonator, and shews 
into how many equal parts the unit is divided ; the upper is called the 
Numerator^ and shews how many of such parts are taken to form the 
fraction. 

Thus f denotes that the unit is divided into 6 equal parts^ and that 5 
of these parts ar^ taken to ibrm the fraction : so, if a yard were divided 
into 6 equal parts, and 5 of them were taken, then denoting one yard by 
1, we should denote the parts taken by the fraction f • Again, ^ denotes 
that the unit is divided into 6 equal parts, and that 7 such parts are taken 
to form the fraction; for instance, in the example before us, one whole 
yard would be taken, and also one of the equal parts of another yard 
divided in the same manner as the first, 

60. A Fraction also represents the quotient of the numerator by the 
denominator. 

Thus, f represents 5 -r 6 ; for we should obtain the same result, whether 
we divide one unit into 6 equal parts, and take 5 of such parts (which 
would be represented by f ) ; or divide /tTe units into 6 equal parts^ and take 
1 of such parts, which would be equivalent to J* part of 6 units, i.e. 6-^6: 
hence ^ and 5-r6 vdll have the same meaning. 

61. When fractions are denoted in the maimer above explained, they 
are called Vulgar Fractions. 

Fractions, whose denominators are composed of 10, or 10 multiplied 
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by itself, any number of times, are often denoted in a different manner ; 
and when so denoted, they are called DficuiAL Fractioks, 



VULGAR FRACTIONS. 

62. In treating of the subject of Vulgar f^ractions, it is usual to make 
the following distinctions : 

(1) A Proper Fraction is one whose numerator id less than the de- 
lipminat(Nr ; thus» f 9 1 j f aire proper fractions. 

(2) An Impropsr Fraction is one whose numerator is equal to ot 
greater than the d^ominator ; thus, {> f » { sore improper fractioiis. 

C3) A Simple Fraction is one whose numerator and denominator are 
simple integer numbers ; thus, }, ^ are simple fractions. 

(4) A Mixed Number is composed of a whole number and a firactioii; 
thus, 5}-, 7f are mixed numbers, representing respectiyely 5 units, together 
with ^Ui of a unit ; and 7 units,, together with f ths of a unit. 

(5) A Compound Fraction is a fracti(m (^ a fraction; thus, i^ of f , 
{ of f of ^ are compound fractions. 

(6) A Complex Fraction is One which has either a fraction or a ttiixed 

' ai ^'^ complex fractions. 

• 

63. It is clear from what has been said, that eyery integer may be 
considered as a fraction whose denominator is I ; thus, 5={, for the unit 
18 divided into 1 part, compziaiBg' the whole unit, and 6 of sudi pants, that 
la 5 units, are taken. 

64^ To multiply a fraction hy a vjhok number, multiply the numerator 
(ifthefraction by it. 

Thus,fx3=f. 

Jleasonfor the above proceee* 

In f the unit Is divided into 7 equal parts, and 2 of those parts are 
taken: whereas in f the unit is divided into 7 equal parts, and 6 of those 
parts are taken ; i.e. 3 times as many parts are taken in f^ as are taken 
in f , the value of each part being the same in each case. 
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Ex- X. ' ' ■ ' 

(1) Multi]f)ly ^ separately by 3, 9, 12, 36. 

(2) Multiply JJ separately by 7, 16, 21, 45. 

65. To divide a fraction by a^ whole number, multiply the denominator 
by it. 

. ' Beasm for ti^ above process. 

In the fraction f , the unit is diyided into 7 equal parts, and 2 of those 
liaits are taken; in the fraction ^, the unit is divided into 21 equal parts, 
and 2 of such parts are taken: but since each part in the latter case is 
(equal to one-third of each part in the former case, and the same number 
of parts are taken in each case, it is clear that ^ represents one-third part 
bff,orf-3. 

Ex. XL 

(1) Divide! separatelyby2, 3, 4, 5, 10. 

(2) Divide^ separately, by. li; 20, 25,^45. 

66. . If the numerator and denominator of a fraction be both multiplied 
br .both divided by the safne number, the value of the fraction will not be 
altered, . . 

Thus, if the numerator and denominator of the fraction f be multiplied 
by 3, the fraction resulting will be ^^ which is of the same vali^ as f . 

Reason for the above procese* > 

^ In the fraction f the unit is divided into 7 equal parts, and 2 of those 
parts are taken; in the fraction -^ the unit is divided into 21 equal parts^ 
and 6 of such parts are taken. Now there are 3 times as many parts 
taken in the second fraction as there are in the first fraction ; but 3 
parts in the second fraction are only equal to 1 part in* the first fraction i 
therefore the 6 parts taken in the second fraction equal the 2 parts taken 
in the first fraction ; therefore f = ^. 

■ 

67. Hence it follows that a whole number may be converted into a 
Tulgar fraction with any denominator, by multiplying the number by the 
required denominator for the numerator of the fraction, and placing the 
required denominator underneath; 

•' for6=f; 
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aild to oofiTert it into B !&action i;vith a denoininatOr 5 or 14^ we liaTB 

'-'6^6x14^84 

i~lxU~X4' . 

Ex. xii. 

Reduce (1) 7> 9^ and 11^ to fractions with denominators 3^ 7, and 22 
respectively; and (2) 26, 109, 117^ and 125; to fractions witK denominsfctors 
2, 5, 13, 23, and 35 respectively. 

- 68, Multiplying the numerator of a fraction by any number, i^ the semis 
in effect as dividing the denominator by it, and conversely. 

For if the numerator of the fraction f be multiplied by 4, the resulting 
fraction is ^ ; and if the denominator be divided by 4, the resulting 
fraction is f . t \ 

Now the. fraction ^ signifies that unity ia divided Into 8 equal parts, 
and that 24 such parts are taken ; these are equivalent to 3 units : also 4 
signifies that unity is divided into 2 equal parts, and that 6 sUch parts ar$ 
taken ; these are equivalent to 3 units : hence ^ and f are equal. The 
proof of their equality may also he put in this form : that since tlie unit, 
in ihf case of the second fraction,. is only divided inta2 equal parts, each 
part in that case is 4 times as great as each part in the case of the first 
fraction, where the unit is divided into 8 equal parts ; and therefore 4 parts 
in the case of the first fraction are equal to 1 part in the case of the 
second * or the 24 parts denoted by the first are equal to the 6 denoted 
by th6 second ; or^ in other words, the fractions ^ and f are equal. 

Again, if we divide the numerator of the fraction f by 2, the resulting 
fraction is | ; and if we multiply th^ denominator by "2, the resulting 
fraction is ^. 

Now, I signifies that the unit is divided into 8 equal parts, and that 3 
of such parts are taken ; and ^ signifies that the unit is divided into 16 
equal parts, and that 6 of such parts are taken: but each part in | is equal 

to 2 parts in ^^if ; and therefore I is of the same value as -r^ , or r^ . 

69. To represent an improper fraction as a whole or mixed number. 

Rule. Divide the numerator by the denominator : if there be no 
remainder, the quotient will be a whole nun^ber; if there be a remain5i&^> 
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'* put down the qnotieiit as the integral part, and the remainder as the 
numerator of the fractional part, and the given denominator as the deno* 
minator of the fractional part. 

Ex. Reduce ^ and ^to whole or mixed numbers. 

By the Rule given above, 

^ = 6, a whole number ; 

Jteasanf&r ihe above procewm 

Since ^ = ^ = ^x6, (Art.64), • 

O 

and since f signifies that the unit is divided into 5 equal parts, and that 
6 of those parts are taken, which 6 parts ore equal to the whole imii or 1 ; 
tiierefore ^^ix5=lx6,or 6. 

. . 36 30+6 6x5 + 6 
Agam, -g=-g-=— ^— ., 

which equals — ^ together with J, that is, =6 together with |^, by what 
has be^i said above; or, as it is written, 6f; 





Ex. XIII. 




Express the 


follofnnif improper firaebons as 


mixed or whole 


nomben: 






(1) y. 


(2) V- (3) V- 


(4) H^. 


(6) V- 


(6) W- (7) W- 


(8) W. 


(9) W- 


(10) i|§i. ai) m- 


(12) W^. 


(13) JW- 


(14) ^s;^. (15) ij^. 


(16) HU^. 


(17) Wi- 


(18) ^m^. (19) ^^flU^. 


(20) ^^. 



70. To reduce a mixed number to an improper fraction. 

Rule. Multiply the integer by the denominator of the fraction, and 
to the product add the numerator of the fractional part ; the result will be 
the required numerator, fmd the denominator of the fractional part the 
required denominator. 

Ex. Convert 2f into an improper fraction. 

Proceeding by the Rule given above, 

2x7 + 4 18 
^""—7 "7* 
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Reason for the vhwefTooess. 

2f is meant to represent the integer 2 with the fraction f added 

to it. 

2x7 14 
But 2 is the same as- — =— or -^ ; and: therefore 2f must he the 

same as V increased hy f ^ or as ^ : for Y denotes that imity is divided 
into 7 equal parts, and represents 14 such parts together with 4 such 
parts. 

Ex. XIV. 

Reduce the following mixed numbers to improper fractions : 

(1) ^. (2) 6f. (3) ^. (4) 7f. 

(5) 2^. (6) 43^. (!) 25^. (8) 14Jf. 

. (9) 2003f. (10) 857ii- ai) 67fJ. (12) 13|f. 

(13) 3^. (14) .26|^. (16) 164iH- (16) 106^?. 

(17) 157if?- (18> 17Mgf. a9) 427xAt- (20) lOOHft. 

71. To reduce a compound fraction to its equivaknt simple fraction. 

Rule. Multiply the several numerators together for the numerator 
of the simple fraction, and the several denominators together for its 
denominator. 

Ex. Convert f of |^ into a simple fraction. 

Proceeding by the Rule given above, 

3 4.7_3x_7^21 
5 8""6x8 40* 

Reason fn* the abofse process* 

By f of I, we mean fths of that part of unity which is denoted by 
{: thus if unity be divided into 8 equal parts, and 7 of these be taken, 
ttnd if each of these be again divided into 5 equal parts, and 3 of each set 
of parts be taken, then each of the parts will be one-fortieth part of 
the original unit, and the number of parte taken will be 3 x 7* or 21 ; 

the result therefore is ^ , or ^ — ^ ; that is, 

3 .7_3x7 
5^*8~5ir8* 

Note. In reducing compound fractions to ample ones,- we may 
strike out &ctors common to one of the numerators and one of tW 
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denominators : for this is in fact simply dividing the numerator iuid 
denominator of the fraction by the same number. Art i^)» 

Thusfof2^ofl:ftf=foff|ofH 

_ 8x25xl6 _ 3x6x/!{x4x4 
"5x12x15 "5x3x4x3x5 

(striking out the faeton. S, 5, 6, 4 from the numerator and de- 
nominator) 

=». 

Ex. XV. 

Reduce the following compound fractions to simple ones : 

(1> foff (2) fo{^. (3) fofj. (4) fofH. 

(6) f off of 7. (6) I of ^ of f of t^ of 28. 

• (7) Aof2J6ff oflOJ. (8) Jofl2Joffoff of Jof9. 

(9) AofJoff*o^iof!Aof2of^.. 
(10) f <^j|off of70|of^ofl^ofl47. 

72. Def. a Fraction is in its lowest terms^ when its numeratoi; 
and denominator are prime to each other. 

Note. When the numerator and denominator of a fr^action are not 
prime to each other, they have (Art. 44) a common factor greater than 
imityl If we divide each of them by this, there results a fraction equal 
to the former, but of which the terms, that is, the numerator and 
denominator are less, or lower than those of the original fraction ; and it 
miay be consider^ to be the same fraction in lower terms. When the 
numerator and deAominator of a fruction are prime to each other, that is, 
have no common factor greater than unity, it is clear that its terms cannot 
be made lower by division of this kind, and on this account the fraction is 
paid to b^ in its jiOwssT TERMS. 

73. To^educe a fraction to Us lowest terms, . 

Rule. Divide the numerator and denominator by their greatest 
common measure. 

£x. 1; Reduce f|^ to its lowest terms. 

First, find the greatest common measure of 6465 and 7335. 
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6465) 7335 (1 
6465 


• 




870) 


6465 
6090 


(7 




, 


375) 870 (2 
750 




- 




120) .375 (3 
360 






. ■ 


15) 120 
120 


(8 



therefore 15 is the greatest common measure. 

15) 6465 (431 15) 7335 (489 

60 60 



46 133 

45 120 



15 135 

15 135 



therefore fraction in its lowest terms =:^|^. 

Reason for tJie above procesg. 

If the numerator and denominator of a fraction be divided by the same 
number^ the yalue of the fraction is not altered (Art. 66) ; and the great- 
est number which wiU divide the numerator and denominator is their 
greatest common measure. 

Note, Sometimes it va unnecessary to find the greatest common 
measure, as it is easier to bring the fraction to its lowest terms by 
successive divisions of the numerator and denominator by common &ctors, 
which are easily determined by inspection. 

£x. 2. Reduce f|^ to its lowest terms^ 
H%=Hf dividing numerator and denominator by 10, 
=^, dividing numerator and denominator by 3. 

Ex. XVI. 

Reduce each of the following fractions to its lowest terms: 

(1) I- (2) ¥i- (3) a- (4) H- 

(5) H' >{«) If (7) M- ■ (8) ^- 
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(9) m- (10) m- (11) m- im m- 
(13) mf- (14) M- (i«) m- (16) i^. 
(17) im- (18) lif*- (19) i5^- (20) Ma- 
im jim- (22) rfk- (23) tm. (24) HMf. 
(25) M^. (26) ^Utt (27) mi- (28) JMM- 

(29) urn- (30) mm- (31) MttM. (32) HIM- 

74. To ret^tfce fraction^ to equivakrU ones with a common deno- 
minator. 

Rule. Find the least common multiple of the denominators : this 
will he the common denominator. Then divide the common multiple so 
found hy the denominator of each fraction^ and multiply each quotient ^ 
found into the numerator of the fraction which beloi^ to it for the new 
numerator of that fraction. 

Note 1. If the giyen fractions be in their lowest terms, the above rule 
will reduce them to others having the least common denominator; 
if the least common denominator be required, the given fractions should 
be reduced to their lowest terms before the rule be applied. 

Ex. Reduce ^, ^fH^ Hi hito equivalent fractions with a common 
denominator. 

Proceeding by the Rule g^ven above, 



2 


12, 16, 24, 33 


2 


6, 8,12,33 


2 


3, 4, 6,33 


3 


3, 2, 3,33 



1, 2, 1,U 

therefore least common multiple =2x2x2x3x2x11 

=528; 
therefore the fractions become respectively, 

5x44 220 /. 528 ^\ 

= I 8mce-r-:r- = 44: 1 , 

12x44 528 V 12 /' 

9x33 297 /. 528 ^«\ 
161^33 = 528 V™^ 16=^;' 

11 X 22 242 / . 528 „„\ 
24ir22^528(.^^^=2V' 

17x16 272 / . 528 ,^\ 
33716 = 528 l^"^^W=^^)* 
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or the fractions with a common denominator aro 

ZM. ggT 2A2. g7g 
T2ff> t2S> 528> 628* 

lUasan /or the above procew* 

The least common multii^e of the denominators Of the given fradions 
wHl eridently contain, the denominator of any one of the fractions 
an exact number of times. If both, the niimerator and denominator of 
that fraction be multiplied by that number^ the value of the fraction will 
not be altered (Art. 66) ; and the denominator will then be equal 
to &e least common multiple of all the dencMBinators. If thid be 
done with all the fractions, they will evidoiily be, in like manner^ 
reduced to others of the same value, and having the least common 
multiple of all the denominators for the denominator of each fraction. 

Note 2. If the denominators have no common measure^ we must then 
multiply each numerator into alt the denominators^ except its own, for a 
new numerator for each fraction, and all the denominators together for 
the common denominator. 

Ex. Reduce \, f, i, to equivalent fractions with a common deno- 
minator. 

The least common multiple of the denominators 

r=5x7x9; 

therefore the fractions become 

1x7x9 63 
6x7x9"315' 
2x5x9_ 90 
7x5x9"'315' 
1x5x7 ^ 35 
9x6x7 315* 

or the fractions with a common denominator are 

B%. m> and ^^. 

EX.XVIL 

Reduce the fractions in each of the following sets to equivalent frac- 
tions, having the least common denominator : 

(1) J, f , and i. (2) f, and |. 

— (3) h h aad f . (4) f , and ^\ 



/ 



H 
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/ ; 



(6) ?> A» ^^ ii' 

(7) i, a. and a. 

(9) f , -ft, and H- 

ai) f,M,and|. 

a3) f , M. and ^. 

(1«) J, ^> lt» A. an^ ^« 

<17) f , fr, ifi-, A. 5^> and #r- 

(19) f*, i*. e. ik. a^d f . 



(6) 
(8) 

ao) 

(12) 



J, f.ainaf. 
■^, ^, and if. 
h h h and Vfe. 
I. A. A. and f . 



(16) *, J, f, A. ^^.andjf.' 

(18) A> t8t» 1^. and ttjIto'' 
(20) li, ii. e. and A. 



^^ 



JVofe 3. Whenever a compaiison has to be made between fractions^ 
in respect of their magnitudes^ they must be reduced to equivalent ones 
with a common denominator ; because then we shall have the unit divided^ 
in the case of each fraction so obtained^ into the same number of equal 
parts ; and the respective numerators will , shew us how many of such 
parts are taken in each case ; or which is the greatest fraction^ which th^ 
jusxi, and so on* 

Ex. Compare the values of 5^, JJ, f , ^, and f. 

Firsts to find the least common multiple of the denominators ; 



. . 2 


27, 24, 6, 15, 6 


8 


27,12^3,16,6 


5 


9, 4,1, 5,6 




9, 4,1, 1,1 


* 
therefore the least common denominator 


=2 X 3.x 6x9x4. 


= 1080; 


• 

therefore the fractions become 


5x'4a 200 


.27x40 1080' 


11x45 495 


24x45 ~AOtf0* 


6x180 900- 


6xl80~1080' 


.4 


X 72 288 



16x72 1080' 
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8x216^ 64g ' • 

5x216 "1080'. 

therefore f is the greatest^ f the iiext^ ^ the next, ^ the next, and ^\ 
the least. 

Ex. XVIII. 

1. Compare the values of 

(1) f, f, and^. ' 

C2) J, f, f, and |. . . ., 

(3) ioff, 3^,andf 6f^ 

(4) ^, A, if, and fj. 

(5) f , A. ife. A, and tJ. 

(6) f of f of 4, A of f. of 5, J of J of 4f , and Jf • 

(7) f . M. A. A. and fj. 
- (8). .V»3i*-andfof9f. 

(0) h if. 1*> l» and If . 
(W f, A, A, A, and g^. 
ai) fi, Hl» IsV. i£*, and f£f . 

(12) V>%fof9f, andfoffof^ ' 

• 2* Find thegreatest and least oi the fractions 

(1) h^yhh^^h 

&) }*, M> H. A> and iJ. 

• ADDITION OF VULGAR FRACTIONS. 

75. Rule. Reduce the fractions to equivalent ones with their leasl 
common d^ominator ; add all the new numerators together, and under 
their sum write the common denominator. 

Ex. Find the sumof -^, trr, and -- . 

15; 21 35 

Proceeding by the Rule given above, 

First, find the lelbst common multiple of the denominators ; 

3 I 15, 21, 36 

. 5 5, 7, 35 



71 1, 7, 7 

h 1, 1 
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therefore the least common multiple =3x5x7= 105 ; 
therefore the fractions become 

7x7 49 



therefore their Bam= 



15x7" 


"105* 


10x5 
21x5 


50, 
"105* 


16x3 


48 


35x3" 


""105' 


49 + 50 + 48 


147 


105 


105' 




49 
'35* 



Bjeaaonfor the Ride, 

In each of the equivalent fractions^ we have unity divided into 105 

equal parts^ and those fractions represent re[^>ectiyely 49, 50^ and 48 of 

such parts; therefore the sum of the fractions must represent 49+50+48 

147 
or 147 such parts, that is, must be r^« 

Note 1. If .the sum of the fractions be a fracdon which Is not I& its 
lowest terms, reduce it to its lowest terms; and if the result be an improper 
fraction, then reduce it to a whole of mixed number: thus j^=^= 1^ : 
the same remark applies to all results in Vulgar Fractions. 

Note 2. Before applying the rule, ireduce all fractions to their lowest 
terms, improper fractions to whole or mixed numbers, and compound 
fractions to simple ones. 

Note 3. If any of the g^yen numbers be whole or mixed numbers ;< 
the whole numbers may be added together as in simple addition, and the 
fractional parts by the Rule given above. 

3 9 

Ex. Find the sum of ^, S^, 10^, and ^. 

-11+3. 14. 2. 9 

3 14 2 9 
Now to find the sum 01 5 + jg + J + 22* 
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Firsts fiii4 thd least cotamon multiple of the denommaton ; 

8, 16, 6, 22 



4, 15, 6, 11 



2 
5 

4, 3, 1, U 
therefore the least common multiple 

=2x6x4x3x11 = 1320; 
therefore the fractions hecome 

3x165 495 



8x166 1320* 

14x88 ^1232 
16x88""l320' 

2^264 _ 528 
5x264"" 1320* 

0x60 ^ 64a 
22x60~1320* 

therefore the sum of the fractLons 

__ 495 + 12324-528 + 540 
1320 
27^5 
""1320 



= ^^ , dividing numerator and denominator by 5, 



=mii 






therelivre the whole sum = 


= 13+2^, 






Ex, XIX. 


.. 


1. Add together^ 






(1) Sandf. 


(2) fand*. 


(3) fandf. 


(4) ^^and^. 


(6) ^and^. 


(6) A«ndif. 


(7) Aand^fe. 


(8) iftrandfj. 


(9) ^ and 2J. 


(10) T^and^. 


(11) ajand7f. 


(12) 4|and9^ 


2. Find the isum of 


• 




(1) S4,andA. 


(2) 


f,f,andj. 
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(3) ; J, f , and ^* (4> t^, J, and 3^: 

(5) f,|,and^ (6) J, ^, and J. 

(7) J, f, and A. (8) J, J,}, and i. 

(9) ^^,^,and^. (10) f , 2^^, and 13^^. 

(11) f , t of J, and 9^* (12) Jof f of i, 6J, and t^. 

(13) i,J.J,andJJ. . (U) ^,^,and^. 

(15) i,A.^,andA. 06) J,i^,f,and^. 

(17) i,6i,andf ofj. QB) lOOf^ 64f, f of 701. 

(19) 261J, l74J,andf oflOj. 

(2d) 387J, 285J, 394J, and | of 3704. 

3. Find the value of 

(1) tt"^ToTj'"'"i6oo''"ift7>oO* 

(2) iJ+H + M+t5-M- 

(3) i+*+l^ + M + Jf. 

(4) 2H- + 6Si + if+iofif+ff + J«f2J. 

(5) 2f+3f + 4j4-6J + 6f. 

(6) lf+3^+^+7A+'5^+fofi. 

(7) 5J+foffof3J+9A+fofJof4. 

(8) f of 12+f of |+3| o£lf of 1%+if of 3f of bV of IjV- 

(9) 270}+660^+6000t+6^+l5V. 

(10) JofJ+i^of(l + l|)+fJ+Jfof{l + J}. 



, subtraction: 

76. Rule. Reduce the fractions to their least common denominator^ 
take the difference of the new numerators^ and place the oOmmtmdeltiomr-4 
nator underneath. 

1 7 

Ex. Subtract 5 from -. 

Proceeding by the Rule given above, since 8 is cleadythe least 
common multiple of the denominators, the equivafent fractions will be 



I and ^, ' 

an J their ^fference = -^— = - . 

Heasdn fir the itule. 

• • • 

The unit in each of the equivalent fractions is divided into 8 equal 
parts^ and there.aa:e 7 and 4 pf^ respectively taken, and therefore the 
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difference must be 3 of such parts^ or^ in other Words^ the difference of 
the two fractions is f . 

Note 1.. Remember always^ before applying the above Rule, to 
reduce fractions to their lowest terms^ improper fiactions to whole or 
mixed numbers, and compound fractions to simple ones. 

Noie 2. If either of the given fractions be a whole or mixed number, 
it is most convenient to take separately the difference of the integral parts 
and that of the fractional parts^ and then add the two results together^ as 
In the following examples. 

Ex. 1. From 4| subtract 2J. 

Here 4-2=2, and f-i=.f-f=|; 

therefore the difference of 4| and 2J=2J. 
For the process expressed at length is 

4+|-(2+iX 
which =4+1-2-}, Art. (12), 

or =4-2+ (|-i) 

= 2 + J 

= 2J. . ... 

Ex.2. Take 2| from 4J. ' 

Now I cannot be taken from J , sinceit is the greater of the two ; we 
therefore add 1 to i, and take | from 1 + 1 or f ; and then> in order that 
the difference may not be altered, we add 1 to the 2. 

Now j-j=i^-|=|, 

4-3=i; 

-therefore the difference of 4J and 2| = If . 

F<H* th^process expressed at length is 
4+}-(2+f) 
which =4+l+J— (2+1 + f) (adding anj subtracting 1 ), / 

=4+f-(3+f) 
=4-3+f^J 

= 1 + ^-1 

■ =1 + 1 

=1J- 

Ex. XX. 

1. Find the difference between 

(1) J and J. (2> fand}. (3) fand^^. 

(4) ^2 and ^. (5) iJ and i|. (6> ^ and ^%. 

(7) 2fandlJ. (8) ^1^Bxidi2^. (9) 6^and4J. 

. :.<1Q) 133^and.9iV (U) . 60^ and 47 A- (12> 42and30iV: 
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(13) IfiiA^aiidlg^. (14) 90^and25T^, 

(15) 21andlJJ|. (16) 125 and f of 14. 

(17) 46|andl5J. (18) Jfandj^oflJ. 

a9) Jofl^off andf off. 
(20) ?offof^<rf8faDd|of^of}iofltt. 

2. By how much does f of >^- J of |j^ exceed f of yV--| of j^? 

3. Add/g^off to2Jandrabtractf fromtheieiSiilt. ^ * 

4. From the sum of llf and 8}^ subtract 9|f . 

5. By how much does the difference of 5§f and 2f exceed the sum 

6. By how much does the sum of the fractions 1^ and ^ exceed 
their difference ? * 



MULTIPLICATION. 

77. Rule. Multiply all the numerators together for a new nume- 
rator^ and all the denominators together for a new denominator. 

Ex. Multiply li by g . 

Proceeding by the Rule i^ven aboye, 

3x5 ^15 
7x8"56* 

Reason for the Rule, 

If ^ be multipUed by 5, the result is Y. Art. (64). 

But this result must be 8 times too large^ since, instead of 
multiplying by 5, we have only to multiply by f, which is 8 times 
smaller than 5, or, in other words, is one-eighth part of 5. Consequently 
the product above, viz. Y> ™^* ^ divided by 8, and ^ -^ 8 = ^, 
Art, (65). 

Note 1. The same reasoning will apply, whatever be the number of 
fractions which have to be multiplied together. 

Note 2. Before applying the above Rule mixed numbers must be 
reduced to improper fractions. 

Note 3. It has been shewn that a fraction is reduced to its lowest 
terms by dividing its numerator and denominator by their greatest 
common measure, or, in other words, by the product of those factors 
which are common to both: hence, in all cases of multiplication of 
fractions, it wiU be well to split up the numerators and denominators as 
much as possible into the foctors which oompoae them; and thea, after 
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putting the several fractions nndefr the fonn of one fraction, the sign of 
X being placed between each of the &ctoiB in the numerator and 
denominator, to cancel those £sM^rs which are common to both, before 
carrying into effect the final multiplication. Thu% in the following 
Eicamples : 

8 4 
Ex. 1. Multiply - and 7 together. 

Eroduct= -^ — -. 

Now cancelling, i.e. dividing the numerator and denominator by the 
common factor 4, we see that 

product = -. 

12 3 

Ex. 2. Multiply « j "o > ^i^ v- together. 

^ ,' 1x2x3 . 

Product =2^3^, 

(or cancelling, i'e. dividing numerator and denominator by the product of 
the common factors 2, 8,) 

•1 

""4' 

T. « ii;r IX. 1 8 16 27 45. ^- 
Ex. 3. Multiply ^ , 24 > 35 , 55 together. 

-.,^8x16x27x45 

Product= ^^24x30xe0 - 

^8x4x4x3x9x5x9 
~ 9 x^3 x8x5x6x6xl2 ' 

(or cancelling, i.e, dividing the numerator and denominator by the 
product of the common fsu^tors 8, 3, 9, 5,) 

: ^ 4x4x9 

4x2x2x3x3 
"~yx^x5x3x4' 

(or cancelling, ue. dividing numerator and denominator by the product of 

the common factors 4, 2, 3, 3,) 

2 
product in its lowest terms = -• 

Ex.4. Multiply 2i,3|,10g,2o|, and 5 ^toge&er. 
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Product=2| X 3| X loi x 2o| x 6 ^g . 



5 27 81 184 124 
2''8''8'' 9 ""23' 
6x9x3x9x9x8x23x4^31 



" 2x2x4x8x9x23 ' 

(or cancelling, i.e. dividing numerator and denominator by the Jprdduct of 

the common factors 9^ 8, 23, 4,) 

, , 6x3x9x9x31 
product = 2ir2 ' . 

37665 

= 94167. 
4 

Ex. XXh 

1. Multiply 

(1) fbyj. (2) fbyif. (3) flarf.. 

(4) Aby^. (5) fjby^. (6) 7JbyJ. 
(7) 3Jby2|. (8) TJby^ofJ. (9) 12 by f of 5. 

(10) Joffbyfifofa (11) ifofSJbylg^ofJfofJ. 

(12) Hotl^ot^hy^ of 37ii of 3J of ^. 

(13) f of2^ofl^of38VbyAofi«. 

(14) 5Aof3}of ifTof34byx3Tof^oflJofl9. 

2. Find the continned product of 

(1) J. §,f. t. ««»df. (2) J|, if , ii. sW, «nd fi. 

(3) IH. n of 1^. If . ^. Sjfe of 49, and ^. 
■ (4) *, 2i, 3A, 6A. and 6tJt. 

(5) -fft- M, -fife, iM. and f of If . 

(6) m> im> m> m. B^i im- 

DIVISION. 

^ . 78. RuiiE. Invert the divisor, i. e. take its .numerator as a de- 
nominator and its denominator as a numerator, and proceed as in Multi- 
plication. 

Ex. Divide fi Tt)y r. 
Proceeding by the Rule given above, 
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2 ^3 2^ 510 
ii • 6*11 ^3"" 33* 



Reason for the Rule, 

If "7 be divided by 3, the result is :rz — ^ or j:^ , (Art. 65). 

• 

This result is 5 times too sinall, or^ in other words^ is only one-fifth part 
of the required quotient, since^ instead of dividing by 3^ we have to divider 
by f , which is only one-fifth part of 3 ; and the quotient of ^ divided 
by ^ must therefore be 5 times greater than if the divisor were 3. 
Hence the above result ^ must be multiplied by 5 in order to give the- 
true quotient. 

Therefore, the quotient = 00^^= "ojr = 00 • 

Note 1. Before applying this Rule, mixed numbers must be reduced 
to improper fractions, and compound fractions to simple ones, as in the 
followiog Examples : 

Ex.1. Divide 4J by 2f. 



3 ,7 



13 4 
" 8 "" 11 


52 
"33 


yjeOf7. 


3 -7 15 -^ 
-of-^~of7 


3x7 . 15x7 


"4x8 • 16x1 


3x7 16x1 
"4x8^15x7 


3x7x16 


" 4x8x16x7 


3.x 7 X 4 X 4 


~ 4x2x4x3x6x7 


1 



la* 
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Note 2. Complex FRAcnoNs may by this Rale be reduced to simple 



ones. 



Thus. i = |=M(Art.60) 

Orthu^ 4 = f = |MU2' 

miiltiplyiilg the numefator and denominator of the complex fraction by 
the product of the denominators of the simple fraction^ 

20 10' 



Aga^>- ,S = li> 



30 30' 



Or thus^ 



Again, 



Y 2 * 1 2 30 2x3x10 

_ 3 

~20* 

4^^ f - fx2xl 
30 ^ ^ X 2 x 1 

60 20* 
30_g0_^_30_9 

_ 30 2 • 3 X 10 X 2 
" r'^O" 3x3 

~9 " 3~^' 

Ex. XXII. 

1. Divide 

(I) 3byJ. (2) fby}. (3) fbyl|. 
(4) Mbyf (5) Jiby3J. (6) H ^y H- 

(7) 2jft:by4t. (8) fJby|of3f. (9) %^hy^oi2i. 

(10) 3|of3JofJby75. 

(II) 3}of5^of3fby9|of^of7Jw (12) 119 by J. 
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(13) f of1fof80jof9byjoff of^ofSJ. 

(14) foffofttofl^by^of^offjofl^ 

2. Compare the product and <][notiexit of 2^ by 3|-. 

3. Reduce to simple fractions the following complex fractions : 



a) ^. (2) ||- C3) ^. (4) 



79. Miscellaneous Examples in Fractions worked out. 
Ex. 1. What number added to f + ^ will gire 2^ ? 
This question in other words is tiie following: ** What number will 
remain after ^+^ has been subtracted from 2^ V* 
Now 2J-a+A) 

=*• 

Therefore the number required =1^. 

iVbfe. It will be remembered, that all quantities within a vinculum 
are equally affected by any sigfn placed befote the vinculum. 

Thus in the above expression^ "(i+A) Cleans that the sum of 
1^ and j|- has to be subtracted from 2}-; whereas —|+^ would mean 
that I had to be subtracted from 2}^, and then ^ had to be added to the 
result. 

• Ex. 2. What number subtracted from 14| will leave If for a re- 
mainder ? 

Number required = 14| -^ 1 J 

= (14+l + |)-(l+l+f) - ■ 

=(14+V)-(2+f) 

=14-2+(V-i): 

=12f. 
Or thus, I4|-lf=l3f-f=i§i-f=iji 

Ex. 3. Wbai number multiplied by If will produce 14f ? 
This question in other words is the following: " If 141 be divided by 
If, what will the quotient be 1" 

But i^iX 
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59 ^ 
. "" 4 "^ 11 

~ 11 ^ 11 

= 10fr. 
Th6refore the numbfer required =105^. 

Ex. 4. What number divided by If will produce 10^^ ? 

This question in other words is the following : " What is the product 
of If and 10^^ ?" ' 

The product of If and lO^i^ 

Ex. 5. Reduce the expression 
to its simplest form. 

- 42-10 vT 
«3 * 



Ex. & Simpli^ the expreadon ,^^f ^\ 

6 + 4 + 3 

2J 3J + 4J f-^j + l 

- '4+f+f- 

~ 126+90+70 
316 .. ^ 
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= it 

sTir 
^13 315 ^ 13x3x10 5 

~12^286~3x4xl3x22 
Ex.7. Divide3}-f ofAby21} + A+4Jof5, 

- iiy-8 

•36 

~" 36 ' 
21i^j^+4Jof5 = 21i-fl-f^-^ 

= 21A+21| 
=21 + 21+J + f 
= 21 + 21 + 1 
= 43 J 
259 
" 6 ' 

therefore the quotient required =-o7r + -g- 

109 6 
" 36 ^259 

= 109 6 
■"6x6^259 
109 



. ^ 1554' 
Ex. 8. Amplify the expression 

1 of 1 



13 1 + i 

3+J. 

Now, i^|_=rij 

3+i .. 1^ 



58 



therefore 
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1 

1 + i^ 




S9 


• 


39+4 




39 
~43' 


13*'^ + * 


=i3*^.« 


3+t 


3 ' 



-43* 

Ex.9. Simplify {2f+| of ^-gj-^lj^. 
The expression 

__ai 5 7 5 5 2) 228 
-l4-+2''i'^r9~3''5)''305 
^(11 175 __ 2) 2^ . 
U 38 §3 "^ 305 
(tlie least common multiple of 4, 38, and 3, = 38 x 2 x 3) 

11 X 19 X 3 + 175 X 2 X 3- 2 X 38 X 2) 228 



j ll X 19 X 3 + 175 X 2 X 3-2 X 3» X Z ) 
~t 38x2x3 ) 



""305 



^ (6 27 + 1050-152 ) 2SS 
~t 228 ^^305 

^ 1677-152 m 

228 ^306 
^1525 
""305 
= 5. 

Ex." XXIII. 

Miscelkmeous Questions and Examples on Arts. {58— r79). 

I.. 

1 . Define a fraction ; what i^ the distinction hetween a Vulgar and 
a Decimal fraction? How many different kinds of Vulgar fractions are 
there ? Give an example of ea6h kind. 

2. Find the sum and difference of ^ of 1% and If divided hy 2 J ; 
and the sum of 5J, f of 3J, and J-^ f . . 
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3. Simplify 

(1) {i+Jof5ilx{J+J+3t[. (2) aiJffOfSf-^of 9. 

4. Shew that iJie fraction ^^ — =--= lies between the greatest and least 

3 + 6 + 7 

of the fractions f , ^, and f < 

5. The difference of two numbers is 15^ ; the greater number is 
20}^^ : find the smaller number. 

XL 

1. If the numerator and idenominator of a fraction be both multiplied 
or both divided by the same number^ the value of the fraction is not 
altered : prove this by means of an example. 

2. What number subtracted from 41^ leaves 19 J^? and what number 
multiplied by 2^ of ^ produces 3J of ^ ? 

3. When is a fraction said to be in its lowest terms ? 

' Reduce the fractions jgjgg and ^^i^ to their lowest terms. 

4. Simplify 

. ^) §+i|T|-lA-. ' (2) 3fof5JofJ-Jof3^. 

(3) (A+A)-(3^J)x(J+i). (4) ^ofMofjA. 

5. Divide the product of 2^ and 2| by the difference of 2f and 2}. 
Explain why it is necessary in the addition and subtraction of fractions to 
reduce the fractions to a common denominator. 

III. 

1. Shew by an exmnple that multiplying the numerator of a fraction 
by any number, is the same in effect as dividing the denominator, by that 
number, and conversely. 

2. Simplify 

(1) 276J + 62ift + 1031i+fof4150}. * (2) ff-+W ^M-lJI- 

^^ 3J. 9^2^4f: ^*^ 4Jr+3J^4-3J* 

3. Which is Ihe greater, ^ of 4 or J^ of 5 ? and by how much ? 

4. Divide the sum of the fractions ^ and ^ by the product of ^f^'and 
If ; and reduce the result to its lowest terms. 

6. What number is that, from which if. you deduct f-^, and tot 
ijie remainder tfdd the quotient of ^ divided by 2}, the sum. wiJUl be 

lA? . • : 
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1. Define a Vulgar fraction ; an impropei^ fraction ; a&d t&e terms 
numerator and denominator of a fraction. 

Prove by means of an example the rule for the multiplication of 
fractions ; and multiply the sunt of f of J^ and H by the difference of ^ 
and ^, 

2. Reduce to their most simple forms the following expressions : 
(1) Jx3^x8l^ftli80f(7i+|). (2) i-A+:fe-5^- 

(3) mn- (4) Aof(i+«i)+^ofjiVof(7-2i)-j. 

3. What number added to f of (J+i- A^l^) dm^^s 3J? and what 
number divided by J of J of J will give ^ ? 

4. If I pay away ^ of my money, then J of what remains, and then J 
of what still remains ; what fraction of the whole wiU be left ? 

5. Explain the method of 'comparing' fractions. 

Compare the product and quotient of the sum and difference of 5^ 
and &}. 

V. 

1. State the rules for multiplying and dividing one fraction by 

another ; and prove them by means of an example. 

2 + 3 4+% 
Divide z — r^by r — f?; an<i multiply the sum of J, 1^, and f by the 

4 + D O -h o^ 

difference of ^^ and ^, and divide the product by JJ of 1}^. 

2. Reduce to their simplest forms 

(1) (l-f)-(i-i). (2X ^+^'^ ' 

S. What is meant by the symbol f 1 

Find the least fraction which added to the sum off, ^, and ff, shall 
make the result an integer. 

: 4. Find the sum of the greatest and least of the fractions f,-]^, f and 
j^ ; die sum of the other two ; and the difference of these sums. 
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5. A man has f of an estate, lie gives his son |^ of his share ; what 
portion of the estate has he then left ? 

VL 

1. State the rules for addition and subtraction of vulgar fractions ; 
and prove them by means of an example. 

2. Simplify 

(1) iofj-fof^+fofli?. (2) |j|| + i^v 

(3) {^xfxl3jK{*'<f+40} (4) ^-^. 

3. Define a prop^, mtjped, and cdmpound fraction. Explain the 
method of reducing a compound fraction to a simple one. 

Ex. foffof^lVoflf 

4. Shew by means of an example how a fraction is affected if the 
-same number be added to its numerator and denominator. 

• 20 J 41 i 

6. Multiply 3J by 3|^, and divide -— by -r^ , and find the difference 

between the sum and difference of these results. 

6. What number added to f}+^ wiU produce d||^? and what 
number divided by %^ will produce ^ ? 

VII. 

1. Shewfrom the nature effractions that f +f =|f ; that f of f = J^; 
and that J^^^=J|. 

2. Simplify 

W l + ^^-^-i^- (2) 2J+8I+A+A+6H. 

(3) (3iof4J)^(2J-J)of(3J-}). 

(4) (sV of 3J)+(HfJ)- (1-^)^(2-1). 

3. Simplify £ ^T oT* , and take the result from the sum of lOJ, 

4. Add together }, J, J, and |, subtract the sum from 2, multiply the 
result by f of fj of 8, and find what fraction this is of 99. 

5. In a match of cricket, a side of 11 men made a certain number of 
runs, one obtained Jth of the number, each of two others xV*^> and each 
of three others ^th, the rest made up between them 126 ; which was the 
remainder of the score, and 4 of these last scored 6 times as many as the 
other. Wliat was the whole numbeii of runs, and the score of each maaa^^ 
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X 



DECIMALS. 



80. It has been stated that figures m the units' place retam their 
intrmm values, while those to the left of the units' i^iace increase tenfold 
at each step from the units' place ; therefore, according to the same nota- 
tion, as we proceed from the units' place to the Hght, every successive 
figure would decrease ten-fold. We can thus represent whole numbers or 
integers and firacti^Q^ under a uniform notation by means of figures in the 
units' place and on each side of it ; for instance, in the number 5673*2412, 
the figures on the left of the dot ' represent integers, while those on the 
right of the dot denote ^ac^ion^. The number written at length would 
stand thus, 

6 X 1000+6 X 100+7 xlO + 3 + ^+X^+3^+ tnJoTT- 
The dot is termed the decimal point, and all digits to the right of it 
are called Decimals, because they are fractions with either 10, 100, or 
10 X 10, 1000, or 10 X 10 X 10, &c. as their respective denominators. 

« . 

81. It may here be observed, that, when a number is multiplied by 
itself any number of times, the product is called a Power of that number; 
being called the second, third, fourth, &c. power, according as the number 
is multiplied once, twice, three times, &c. by itself, that is, according as it 
is employed twice, three times, &c., as a factor. 

82. It will be seen from what has been said, that Deoibtals are in 
fact fractions having either 10 or some power of 10, for their denomi- 
nators. For this reason also they are called Decimal Fractions, in 
contradistinction to Vulgar Fractions, which, as we have seen, are 
represented by a different notation, and not limited in their denominators 
to 10, or powers of 10. 

83. From the preceding observations, it appeu*8 that 
First, -2345=:^+ 3.4.5 



10 100 1000 10000 
Now the least common multiple of the denominators of the fractions 
is 10000 : therefore, reducing the several fractions to equivalent ones with 
their least common denominator, we get 

^=2 l_00?^3 100 _4_ W^ 6 



10 1000 100 ^ 100 1000 10 10000 

2000 + 800 + 40 + 5 

10000 
2345 

10000* 
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{the least common multiple of the d^aominators is 100000) 
10000^ ^1000^ 3 ^100 2 ^ 10 4 



lb ioooo 100 1000 1000 loo loooo lo looooo 

800 + 20 + 4 
100000 

_ J24_ 

~ looboo* 

Thirdly, 66-816=6xl0 + 6 + 3%^+Tj(y + l^ H 

(the least common multiple of the denominators is 1000) 
5x10 1000 6 1000 8 100 1 10 . 6 

X ---- + - X r-:r;r + r^r X -^-r- + 7-- X ~ + 



*" 1 1000 1 1000 10 100 100 10 1000 

50000 + 6000 + 800 + 10 + 6 
1000 
^568JL6 
~ 1600 * . 

Hence, we infer that every decimal> and every number composed of 
integers and decimals, can be put down in the form of a vulgar fraction^ 
with the figures comprising the decimal or those composing the integer 
and decimal part (the dot being in either case omitted)' as a nunierator, 
and with 1 followed by as many zeros as there are decimal places in the 
given number for the denominator. 

84. Conversely, any fraction having 10 or any power of 10 for its de- 
nominator, as ^^, may be represented in the forni 56*816. 
56816 5 X 10000 + 6 X 1000 + 8 x 100 + 1 x io + 6 



For 



1000 1000 

5x10000 6x1000,8x100 1x10 6 



1000 1000 1000 1000 1000 

= 5xlO+6 + T^+i^+j^ 
= 56*816 (by the notation we have assumed). 

85r Again, by what has been said above, it appears that 

•327- A27 
^^- 1000 
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•3270- ^^^ - ^^ 

We see that '327, •0327, and '3270 are respectively equivalent to frac- 
tions which have the same numerator, and the first and third of which 
have also the same denominator, while the denominator of the second is 
greater. 

Consequently, '327 is equal to -3270, hut ^0327 is less than either. 

The value of a decimal is therefore not affected by ajffhnng cyphers to 
the right of it ; but its value is decreased by pre/uving cyphers : which 
effect is exactly opposite to that which is produced by affixing and pre- 
fixing cypheis to integers. 

86. Hence it appears that a decimal is mttHiplied by 10, if the decimal 
point be removed one place towards the right hand ; by 100^ if two places ; 
by 1000; if three places ; and so on : and conversely, a decimal is divided 
by 10, if the point be removed one place to the left hand ; by 100, if two 
places ; by 1000, if three places ; and so on. 

Thus 6-6 xlO=fS^x 10=56. 

6-6 X 1000 = 1^ X 1000 = 5600. 

6-6H-10 = faXj^=J|^=-56. 
5-6-f-1000=f^Xi^=^^^=-0056. 

87. The advantage arising from the use of decimals consLsts in this ; 
Viz. that the addition^ subtraction^ multiplication^ and division of decimal 
fractions are much more easily performed than those of vulgar fractions.; 
and although all vulgar fractions cannot be reduced to finite decimals^ yet 
.we can find decimals so near their true value, that the error arising from 
using the decimal instead of the vulgar fraction is not perceptible. 

Ex. XXIV. 

1. Convert the following decimals into vulgar fractions : 

•1 ; -3 ; -31 ; -311 ; -31111 ; -31111111. 

2. Convert the following decimab into vulgar fructions in their lowest 
terms : 

•6 ; -25 ; -35 ; -06 ; -005 ; -256 ; '0256 ; -000256; '00008125. . 

3. Express as vulgar fractions in their lowest terms : 

•075; -848; 3-02; 3*434; 343-4; -03434; -050005; 230*409; 230409; 
2137-2; 91300:0008; 24*000625; 8213-7169125; -00083276; 10000009; 
•000000001. 
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4. Express as decimals^ 

ft; A; ft; i^;i^; n^; ft^; W; i8ii8o ;TTSiW; iooW ; 

^r; ft?r; mM; mm; iMmU '^ ^mm^' 

5. Multiply 

•7 separately by 10, 100, 1000, and by 100000 ; 
•006 separately by 100, 10000, and by 10000000 ; 
•0431 separately by 100, and by 1000000 ; 
16-201 separately by 10, .1000, and by a million ; 
9*0016 by ten hundred thousand, and by 100. 

6. Divide 

•61 separately by 10, 1000, and by 100000 ; 
*008 separately by 100, and by a million ; 
5 016 separately by 1000, and by 100000 ; 
378-0186 separately by 1000, and by a million. 

7. Express according to the decimal notation, five-tenths; seven- 
tenths ; nineteen hundredths; twenty-eight hundredths ; five thousandths; 
ninety-seven tenths; one millionth ; fourteen and fourrtenths ; two hun- 
dred and eighty, and four ten-thousandths; seven and seven-thousandths; 
one hundred and one hundred-thousandths ; one one-thousandth and one 
ten-millionth; five-billionths. 

8. Express th6 following decimals in words : 

•4; -25; '75; -745; '1; -001; -00001 ; 23*7i5 ; 2-375; -2375; -00002375; 
1*000001 ; -1000001 ; 00000001. 

ADDITION OP DECIMALS. 

88. RuLE^ Place the numbers under each other, units under units, 
tens under tens, &c., one-tenths under one-tenths, &c.; so that the 
decimals be all under each other : add as in whole numbers, and place 
the decimal point in the sum under the decimal point above. 

Ex. Add together 27-5037, -042, 342, and 2-1. 
Proceeding by the Rule given above, 

27-5037 
•042 - 
342- 
2-1 

371-6457 
Note. The same method of explanation holds for the fundamentAL 
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rules of decimals^ which has been given at length in e3q)laining the Rules 
for Simple Addition, Simple Subtraction^ and the other fundamental rules 
in whole numbers. . 

Reason for the above process. 

If we convert the decimals into fractions^ and add theni together as 
such^ we obtain 

27-5037 + -042 + 342 + 2-1, 
^ 275037 42 342 21^ 
" 10000 "*" 1000 "*■ 1 "*" 10 • 

(or reducing the fractions to a common denominator), 

^275037 420 3420000 21000 
10000 "^ 10000 "^ 10000 "*■ 10000 

^ 3716457 
10000 
= 371-6467, (Art. 84). 

Ex. XXV. 

1. Add together; 

(1) -234, 14-3812, -01, 32-47, and -00076. 

. (2) 232-16, 3-226, 21, -0001, 34-005, and 001304. 
(3) 14-94, -00867, 1*6, 6607-25, 630, and -0067. 

2. Express in one sum : 

a) -08 + 166 + 1-327 + -0003 + 2760-1 -f 9. 

(2) 346 + -0027 + -25 + -186 + 72-605 + -0014+ -00004. 

(3) 6-3084 -f- -006 + 36207 + '0001 + 364 + -008022. 

(4) 725-1201 + 34-00076 + 04 + 509 + 143713. 

(5) 67*8125 + 27106 + 17-6 + -000375 + 266 +3-0125. 

3. Add together: 

(1) 2-0068, -04137, -987641, 1*0000009, 67, and 1*6 ; and prove the 
result. 

(2) -0003025, 29-99987, 143-2, 6-000025, 9000, and 3*4073 ; and 
verify the result. 

(3) 21-74, -075, 103-00375, -0005495, and 4957-6 ; and verify the 
result. 

(4) Five hundred, and nine-hundredths; three hundred and 
seventy-five ; twenty thousand and eighty-four, and seventy>eight hun- 
dred-thousandths ; eleven millions, two thousand, and two hundred 
and nine millionths; eleven thoosand-millionths ; one billion, and one 
billionth. 
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SUBTRACTION OF DECIMALS. 

89. Rule. Place the less number under the greater, units under 
units, tens under tens, &c., one-tenths under one-tenths, &c.; suppose 
cyphers to be supplied if necessary in the upper line to the right of the 
decimal : then proceed as in Simple Subtraction of whole numbers, and 
place the decimal point under the decimal point above. 

Ex. Subtract 6-473 from 6-2a 

Proceeding by the Rule given above, 

6-23 
5-473 

•757 
Reason for (he above process. 

If we convert the decimals into fractions, and subtract the one &om 
the other as such, we obtain 

6-23-5.473= 5??.^» 
100 1000 

6230 5473 
"1000 1000 

^ 757 
1000 

=-757,Art.(84J. 

Ex. XXVI. 

1. Find the difference between 2-1364 and 1'0436 ; 7*835 and 2"0005 ; 
15-67 and 156-7 ; '001 and 0009 ; '305 and '000683. 

2. Find the value of 

(1) 213-5 -1-8125. (2) -0516- -0094187. 

(3) 603- -6584003. (4) 175 -13*0046, 

(5) -582- -09647. (6) 9*233- '0536. 

3. Take -01 from -1; 67-704 from 713*00683; 35*009876 from 
66*078 ; 27*148 from 9816; and prove the truth of each result 

4. Required the difference between seven and seven tenths; also 
between seven tenths and seven millionths ; also between seventy-four + 
three hundred and four thousandths and one hundred and seventy-four + 
one hundredths; and verify each result. 
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MULTIPLICATION OF DECIMALS. 

90. Rule. Multiply the numbers together as if they were whole 
numbers, and point off in the product as many decimal places as there 
are decimal places in both the multiplicand and the multiplier; if there 
are not figures enough^ supply the deficiency by prefixing cyphers. 

Ex.1. Multiply 6-34 by -21. 
Proceeding by the Rule given above, 

5-34 
'21 

534 
1068 



11214 
Now the number of decimal places in the multiplicand -f the nimiber 
of those in the multiplier =2+2=4; 

therefore product = 1 '121 4. 

Ex.2. Multiply 6-34 by -0021. 

5-34 
•0021 

534 
1068 



11214 
We must have 6 decimal places in the product; but there are only 5 
figures ; and therefore we' must prefix one zero, and place a point before 
it thus -011214. 

Reason for (he above process, 

^„. „- 634 21 
5'34 X -21 = 



Again, 



100 100 


11214 ,,„,, 
10000 =1'1214- 


'"^^-700'' 10000 


11214 


^1000000 


= -011214. 



Ex. XXVII. 
1. Multiply together: 
(1) 3-8 and 42 ; -38 and '42 ; 3-8 and 4*2 ; '038 and -0042. 
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(2) 417 and -417; -417 and -417; 71956 Mid -000025. 

(3) 2-052 and -0031 ; 4-07 and '916 ; 476 and -00026. 

2. Multiply (proving the tnith of the result in each case) 

(1) 81-4632 by -0378. (2) 2735 by 7*70071. (3) -04375 by -0754. 

3. Find the product of 

a) -0046 by 7-85. (2) -00846 by -00324, (3) -314 by -0021. 

(4) 009 by -00846. (5) -009207 by 6-056. (6) -00948 by 29 ; 
proving the truth of each result. 

4. Find the continued product of 1^ *01« '001, and 100; also of -12, 
1-2, '012, and 120; and prove the truth of the results, 

5. Find the value of 

(1) 7-6 X -071 X 2-1 X 29. 

(2) -007 X 700 X 760-3 X -00416 X 100000. 

DIVISION OF DECIMALS. 

91. First* When the number of decimal places in the dividend exceeds 
the number of decimal places in the divisor* 

Rule. Divide as in whole numbers, and mark off in the quotient a 
number of decimal places equal to the excess of the number of decimal 
places in the dividend over the number of decimal places in the divisor ; 
if there are not figures sufficient, prefix cyphers as in Multiplication. 

Ex.1. Divide 1-1214 by 5-34. 
Proceeding by the Rule given above^ 

5-34) 1-1214 (21 
1068 

534 
534 



Now the number of decimal places in the dividend — the number of 
decimal places in the divisor=4— 2=2 ; 

therefore the quotient = *21, 

Ex.2. Divide 011214 by 53-4. 

53-4) -011214 (21 
1068 

534 
534 



70 AJRITHMETia 

Now the number of decimal places in the dividend — the number of 
decimal places in the divisor 

=6-1=5; 
therefore we prefix three cyphers, and the quotient is *00021, 

Reason for the above process. 

11214-f-6-34 

11214 534 



10000 • 


100 


11214 
10000 '^ 


100 
534 


11214 


100 



534 10000 
~ 1 "^ 100 



/ . 11214 -, . 100 1 \ 

I smce — TTT- = 21, and = — I . 

V 534 '10000 100/' 



100 
='•21. 

Agtain, -011214-^ 53*4 

11214 . 534 
"" foObOOO • 10 
11214 10 

X 



1000000 534 
11214 10 

X 



^34 1000000 
21 1 

= ^r- X 



1 100000 

21 
100000 
=•00021. 

92. Secondiy, When the number of decimal places in the dividend is 
less than the number of decimal places in the divisor. 

Rule. Affix cyphers to the dividend until the number of decimal 
places in the dividend equals the number of decimal places in the 
divisor ; the quotient up to this point of the division will be a whole 
number ; if there be a remainder^ and the division be carried on further^ 
the figures in the quotient after this point will be decimab. 
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Ex. Divide 1121-4 l?y534. 
Proceeding by the Rule given above, 

•534) 112l'40O (2100 
1068 





584 






534 






00 




^orthe 


above process. 






1121-4^ 


•534 




11214 


534 




~ 10 • 


1000 




11214 
= 10 " 


1000 
534 




11214 

= V 


1000 



534 . 10 
= 21x100 
= 2100. 

Note. In order to prevent mistakes in the proof of examples in 
Division of Decimals^ always contrive in the process to separate 10^ 100, 
&c. in the two fractions from the other figures, as in the above examples ; 
and be sure never to effect the multiplication if there be tens left in the 
denominator; nor, if there be tens left in the nUmertitor, to efiect it lintU 
the last step of the operation. 

Ex. Divide 172*9 by/142 to three places of decimals. 

•142). 172-J900000 (1217-605 
142 . 

309 
284 

260 

142 

1080 
994 

860 
852 

800 

710 

90 
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Here we must affix 5 cyphers to 172*9 ; for if we affix two according 
to the mle^ the division up to that point will give the integral part of 
the quotient only^ and therefore as the quotient is to he ohtained to three 
places of decimals, we must affix three cyphers more, that is, we must 
affix five altogether. 

Reason for the above process. 

172-9 -J. -142 
_ 1729 . 142 
10 ■ 1000 

1729 1000 
" 142 ^ 10 
^ 1729 100000 
~ 142 ^ "lObO 

172900000 



X 



142 1000 

Now ^-^^J2^= 12l7605...from above; 

therefore the result = — .^ '" 

= 1217-605. 

Ex. XXVIII. 

1. Divide, (proving the truth of each result by Fractions) : 

*(1) 10-836 by 6*16, and 34*96818 by '381. 

(2) -026075 by 1-003, and -02916 by '0012. 

(3) -00081 by 27, and 1*77089 by 4736. 

(4) 1 by -1, by 01, and by -0001. 

(5) 31-5 by -126, and 6-2 by -32. 

(6) 3217 by -0625, and -03217 by 6260. 

(7) 4-63638 by 8134, and 15-4546 by '019. 

(8) '429408 by 59-64> and 214704 by '036. 

(9) 12-6 by 0012, and 065341 by -000475. 

(10) 3012 by -0006, and 293916669 by 541-283. 

(11) 130*4 by -0004 and by 4, and 46634205 by 4807*65. 

(12) 1-69 by 1-3, by -13, by 13, and also by '013. 

(13) -00281 by 1*405, by 1406, and by *001406. 

(14) 72*36 by 36 and by -0036, and 003 by 1*6. 

(15) 6725402.3644 by 7089, and by -7089. 

(16) 10363284-75 by 39626, and *09844 by 0046. 
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(17) 816 by0004, and •0019610662875 by 2-38646. 

(18) 18368830-6 by 2316, by 231-6, and by -2315. 
a9) -00005 by 2-5, by 26, and by -0000026. 

(20) 684-1197 by 120021, and also by 0120021. 

2. Divide to four places of decimals each of the following, and prove 
the truth of the results by Fractions : 

(1) 32-5 by 8-7 ; :p2 by 1-7 ; 1 by 013. 

(2) 009384 by -0063 ; 61846734 by 102. 

(3) 7380-964 by -023 ; 6-5 by 342 ; 25 by 19. 

(4) 176432 76 by -01267 ; 7467-1346 by 6536496-2. 
(6) 37-24 by 29 ; -0719 by 27*53. 

. 3. Find the quotient (verifying each result) of 

(1) -0029202 by 167, and by 1-67. 

(2) 6006 by 1963126; of 6006 by 196-3126; of -05006 by 
-0001953126. 

(3) (7J of i+ JJ) by -0005; of 31008 by f}f of 1^ of^^; -7575 
by 16|. 

93. Certain Vulgar Fractions can be cTcpressed accurately as Decimals, 
Rule. Reduce the fraction to its lowest terms; then place a dot 
after the numerator and affix cyphers for decimals ; divide by the de- 
nominator, as in division of decimals, and the quotient will be the decimal 
required* 

£x. 1. Convert f into a decimal. 

6 13-0 



-6 

There is one decimal place in the dividend and none in the divisor ; 
therefore there is one decimal place in the quotient. 

Nate. In reducing any such fraction as ^ or ^^ to a decimal, we 
may proceed in the same way as if we were reducing f ; taking care 
however in the result to move the decimal point one place frirther to the 
left for each cypher cut off. 

.Thus |=-6, 



74 
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for in fact^ we divide by 5^ and then by 10^ 100, &c^ accbidiiig as the 
divisor is 50, 500, &c. 



Ex. 2. Reduce c^ to a decimaL 

lb 



16) 60000 C3126 


48 


20 


16 


40 


32 


80 


80 



or thus, 16. 



{4 I 5^ 
4 1-2500 



•3125 



.-. j^=*3126 



Ex. 3. Convert zr-^ and 

612 51200 

Now 512=8 X 64=8 X 8x8. 



into decimals. 



8 
8 
8 



3-000 



•375000 



•046875000 



•006869376 



3 3 

or ^^ is equivalent to •005859375, and ^^^^^ is equivalent to •00006859375. 



512 



51200 



Ex. 4. Convert f + 3J + 2 j^ + 63^ into a decimal. 

f+3J+2jSy+6^-ll + f+J+A+AV. 
6 I 3-0 8 I 1-OOQ 4 j 9-00 

•6 '126 2-26 



6 \ 

5 

5 



11 



.-. A =•226. 



2-20 



'440 



H)88 



therefore f = '6, J = '126, ^ = ^225, ^ = •088 ; 

therefore the whole expression 

• =ll + -6 + ^126 + -225 + ^088 

= 12-038. 
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Ex. XXIX. 

1. Reduce to decimals : 

(2) -j^; tsV^ iHof 126 > tJit* 

2. Reduce to deciinals : 

(1) 3|ofj^. (2) J+i+^+^. (3) ^x-0064. 

(4) f+061. (6) i+i-l (6) ^ofg. 

(7) ^of|of|f <8) 6rfT+-76offof7J. 

. O) 35V+^+8lTM,y+^. (10) ^+iiV|+JJ+200A+^ . 

JVbfe. 10 is sometimes called Hie first power of 10, 

10x10 second power of 10, 

10x10x10 third power of 10, 

10x10x10x10x10 fifth power o£ lOf 

pud, so on ; similarly of other numbers. 

94. We have seen that, in order to convert a vulgar fraction into a 
decimal, after reducing the fraction to its lowest terms and affixing 
cyphers to the numerator, we have in fact to divide 10, or some multiple 
of 10 or of its powers, by the denominator of the fraction : now 10= 2 x 6, 
and these al:e the only &ctors into which 10 can be broken up ; therefore, 
when the fraction is in its lowest terms, if the denominator be not 
composed solely of the £Eictors 2 and 5, or one of them, or of powers of 2 
and 5, or one of them, then the division of the numerator by the 
denominator will never terminate. Decimals of this kind, that is, which 
never terminate, are called indeterminate decimals, and they are also 
called CiRcvLATiNO, Repeating, or Recurring Decimals, from the &ct 
that when a decimal does not terminate, the same figures must come 
round again, or recur, or be repeated : for since we always affix the same 
figure to the dividend, namely a cypher, whenever any former remainder 
recurs, the quotient will also recur. Now when we divide by any 
number, the remainder must always be less than that number, and 
therefore some remainder must recur before we have obtained a number 
of remainders equal to the number of units in the divisor. 

95. FuBE CntouLATiNo DecimaIiS are those which recur from the 
beginniug : thus '8333. . ., *272727... ., are pure circulating decimals. 
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Mixed Circulatino Decimals are those which do not begin to recur, 
till after a certain number of figures. 

Thus 128888 , -0113636 , are mixed circulating decimals. 

The circulating part, or the part which is repeated, is called the 
Period or Repetend. 

Pure and mixed circulating decimals are generally written down only 
to the end of the first period, a dot being placed over the first and last 
figures of that period. 

Thus *d represents the pure circulating decimal *333. . . 

•36 •3636... 

•639 -639639... 

•138 mixed -1388... 

•01136 '0113636... 



96. Fure Circulating Decimals may be converted into their equivalent 
Vulgar Fractions by thefoUotmng Rule. 

Rule. Make the period or repetend the numerator of the firaction, 
and for the denominator put down as many nin^s as there are figures^ in 
the period or repetend ; this fraction, reduced to its lowest terms, will be 
the fractibn required. 

Note, The fraction is only reduced to its lowest terms for the sake of 
exhibiting it in its simplest form. It is not of course actually necessary 
so to reduce it. 

Exs. Reduce the following pure circulating decimals, *3, *27, 

'857142, to their respective equivalent vulgar fractions. 
Proceeding by the Rule given above, 

"* 9 3' 

^-99-ir 

' 999999 mill 

_ 6x16873 
" 7 X 16873 

6 
-?• 
The truth' of these results will appear from the following considerations. 
Let the circulating decimal •3333... be represented by a eymbol a? ; 
then a;=3333.. 
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therefore 10 times af =10 times *8333. . . 

=3-3333... (Art. 86). 
Now 10 times of, diminished by 1 time af, will leave 9 times x, 

and 3-3333... --3333 =3 3333... 

— '3333... 

=3 

or 9 times 07=3; 

therefore 1 time w, that is ^ or -3333... =}=^- 

Next^ let the circalating decimal '2!727— be represented by j?. 
Then, 

here, smee therq are two figures in each period^ we multiply by 100^ and 
we have 

100 times ^=100 times •2727... 

= 27-2727... (Art 86). 

Therefore 100 times a?, dmmushed by 1 time op, will be equal to 

27*2727... -•2727..., 

or 99 times 0?= 27; 

therefore > or -2727.... = 99 = JJ • 

Next, let the recurring decimal "857142 be represented by a?. 
Then, ^ = -867142857142. . . 

here since there are six figures in each period, we multiply 1000000, and 

we have 

1000000 times a? =1000000 times -875142... 

= 875142-875142...; 
therefore 999999 a? =857142, 

857142 



or ^= 



999999* 



which fraction, reduced to its lowest terms, =-jz . 

Note 1. The object in each case is to multiply the recurring decimal 
by such a power of 10, as will bring out the period a whole number. 

Note 2. The powers of numbers are often expressed by placing a 
small figure (equivalent to. the number of factors and called the index or 
EXPONENT of the power) at the right hand of the number, a little above 
the line. r 
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Thus 10 X 10, or the second power of 10 is expressed by 10', 

10 X 10 X 10, or the Mtf rf power of 10 by 10», 

10xl0xl0xl0xl0,orthejyiApowerof 10 .' by lOS 

and so on. 

97. Mixed Circulating Decimals may be converted into their equivalent 
Vulgar Fractions by thefoUovoing Rule, 

Rule. Subtract the figures which do not circulate from the figures 
taken to the end of the first period, as if both were whole numbers; make 
the result the numerator ; and write down as many nines as there are 
figures in the circulating part^ followed by as many zeros as there! are 
figures in the non-circulating part, for the denominator. 

Exs. Reduce the following mixed circulating Decimab, *14> '0138, 

•2418, to their respective equivalent vulgar fi-actions. 
Proceeding by the Rule given above, 

14-1 13 



•14= 
•0138= 



90 90" 
138-13 126 



9000 9000 

*=l,initslowe8ttenns. 

. > >^ 2418-.2 _2416 
9990 "9990 

1208 
^4996* 

The truth of these results wiU appear from thefoUowing considerations^ 

Let the mixed circulating decimal be represented by ^ in each of the 
above cases. 

First, let a? =-1444... 

If, by multiplication, we change the decimal in such a manner that 
the non-circulating part is rendered a whole number, and also change it 
so that the non-circulating and circulating parts to the end of the first 
period are rendered a whole number, and then subtract the first result 
from the second, we shall get rid of the circulating part. Thus, multi- 
plying first by 10 to get the 1 out as a whole number, and then by 100 to 
get the 14 out as a whole number, we have 

10 times d?= 10 times *1444... 
= 1-444... 
100 times 4?= 14-444... ; 
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therefore 100 times or— 10 times x 

or 90 times x= UvUi... 
- 1-444.. 



therefore 



= 13 

13 
^=90- 

Next, let x= -013888... 

Here there are three places in the non-recurring part, and one in the 
recorring part; therefore multiplying first hy 1000|, and thenhy 10000, 
wehaTe 

1000 times or =1000 x *013888... 

= 138888..., 

and 10000 times x= 138*8888... ; 

therefiore snhtncting, as before, 

9000 times jr=ld8-13 

= 125; 

_ 1 
■"72- 

Next, let x= -2418418... 

Now we have one place in the non-recnrring part, and three places In 
the recurring part ; therefore multiplying first by 10, and then by 10000, 
wehaye 

10 times 47=2-418418... 
10000 times dr= 2418*418418... ; 
therefore 9990 times j? = 2418 - 2 

= 2416; 
2416 



iherefcH^ «= 



9990 
1208 

4995* 
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Ex. XXX. 

1. Reduce the following vulgar fractions and mixed numbers to 
circulating decimals : 

(1) f;A;sV;f. (2) M; iff; if ; i5^. 

(3) mil "^Mr; inAiW. (4) 24,^; 17^; 2eff||. 

2. Find the vulgar fractions equivalent to the recurring decimals ; 

(1) -7; -0^; -227. (2) -683; 135; -263. 

(3) OOieS ; 3024 ; -01236. (4) ^42857 ; '397916 ; •382142857- . 

(5) -307692; •6307692; 2-7857142. (6) 342753 ; -03132132 ; 802083. 

(7) 85-60806; 3-6^571; 127-00022095. - 

98. The value of the circulating decimal "999... is found by Art. (96) 
to be f or 1 ; but since the difference between 1 and -9 ="1, between 1 and 
•99 ='01, between 1 and -999 ='001, &c., it appears that however far we 
continue the recurring decimal^ it can never at any stage be actually =1, 
But the recurring decimal is considered = 1^ because the difference 
between 1 and '99... becomes less and less^ the more figures we take in 
the decimal, which thus, in fact, approaches iiearer to 1 than by any 
difference that can be assigned. 

In like manner, it is in this sense that any vulgar fraction can be said 
to be the value of a circulating decimal; because there is no assignable 
difference between tkeir values. 

99. In arithmetical operations, where circulating decimals are con- 
cerned, and the result is only required to be true to a certain number of 
decimal places, it will be sufficient to carry on the circulating part to two 
or three decimal places more than the number required : taking care that 
the last figure retained be increased by 1, if the succeeding figure be 5, or 
greater than 5 ; because, for instance, if we have the mixed decimal '6288, 
and stop at '628, it is clear that -628 is less, and '629 is greater than the 
true value of the decimal : but -628 is less than the true value by 
-000888,... and '629 i& greater than the true value by -000111... 

Now -000111. ..is less than '000888... 

Therefore "629 is nearer the'true value than '628. 

£x. 1. Add together '33, '0432^ 2'345, so as to be correct to 5 places 

of decimals. 

•3333333 

'0432432 

2-3454546 

2'7220311 Ans. 2*72203. 
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Ex. 2. Subtract *2916 from "969583^ so as to be correct to 5 places of 
decimals* 

*98958d3 
'2916667 
•6979166 Ana. -69791. 

Naie. This method may be adyantageoasly applied in the Addition 
and Subtraction of circulating decimals. In the Multiplication and Division, 
however, of circulating decimals, it is always preferable to reduce the 
circulating dedmab to Vulgar Fractions, and having found the product 
or quotient as a Vulgar Fraction, then, if necessary, to reduce the result 
to a decimal. 

Ex. XXXL 

ft 

(1) Find the value (correct to 6 places of decimals) of 

1. 2-418 + 1-16 + 3-609+ -7354 +^-042, 

2. 234-6 + 9-928 + -6123466789 + -0044 + 466. 

a 6-46 - '3 ; and 7-72-6-046; and 309 --94724. 

(2) Express the sum of ff , ||^, and ^, and the difference of 18^ 
and 4^ , as recurring decimals. 

(3) Multiply 

1. 2-3 by 5-6; '76Y5 by -366. 2. -406 by 62; 826 by '36. 

3. 7-62 by 48-3 ; 368 by 6. 4. 3-145 by -4297 ; 20f by -84. 

(4) Divide 

1. 196-02 by 4; -37592 by -06. 2. 64 by -17'; 13*2 by 6-6. 

3. 411-3519 by 68-7646; 216696 by -04 ; -6669903 by 48'76. 

Ex. XXXII. 

Miscelkmeous Questions and Examples on Arts, (80 — 99). 

I. 

' • • ■ . » . 

(l) Define a Decimal ; and shew how its value is affected by affixing, 
and prefixing cyphers. Reduce -0626, and 3*14159 to fractions;, and ex- 
press the difference between 20,^ and 17^ as a decimal. 
^ (2) Find the value of io|+lj^+^+Jf both by vulgar fractions, 
and by decimals ; and shew that the results cpincide. 

(3) Find the sum, difference, product, and quotient of 673-005 and 
-000764 ;aiKl of 1*016 and -0it)16, and prove the truth of e^ch result. 
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(4) If a Yulgar fraction, being converted into a decimal, do not 
terminate, prove that it must recur. What must be the limit to the 
number of figures in the recurring part ? Is ^^^ convertible into a 
termmatmg dechnal ? 

(5) amplify 1. 2J+72|+316J+ 2-875. 2. -026649-211. 

48i 7-3- 

(6) Divide ^Ae^Ij by ^tj\\ ; reduce the quotient ta the form 

1-0714285. Divide 91-863 by 87-56. 

II. 

(1) Write down in a decimal form seven hundred thousand four 
hundred and nine billionths. Express 12*1345 as a fraction, and ioWoVoo 
as a decimal. 

(2) State the effect as regards the decimal point of multiplying and 
dividing a decimal by any given power of 10. Write down in words the 
meaning of 397008-40500^; multiply it by 1000, and also divide it by 
1000 ; and write down the meaning of each result in words. 

(3) What decimal multiplied by 125 will give the sum of |, /^, f , 
•09375 and 2-46? 

(4) Multiply 1*05 by 10*5 ; and reduce the result to a fraction in its 

lowest terms. Divide '8727588 by 1620 ; find the yalue of ^5^^— : 

reduce ^-^j^-^ to a decimal. 

(5) Simplify, expressing each result in a decimal form, 

1. Tufm^U' 2. (2J+6)-^(3J-J). 

4-4 +f 
^- 7-375+4—1. • ^ %Tfczy"*"liiftRr+^F([ftn7+ 2-000875. 

(6) Find a number which multiplied into 3132-458 will give a pro- 
duct which differs only in the 7th decimal place from 7823*6572. 

III. 

a) Divide 684-1197 by 1200-21, and also by -0120021 ; and 594-27 by 
*047 to three places of decimals, and explain fiilly how the position of the 
decimal point is determined in each of the quotients. 

(2) Simplify, expressing each result in a fractional and decimal form ; 
-015 X 21 3|~'Q 4 

-035 • ^- 5- 0625 • 

3. f+ 14+ 1 of 1-0784. 4 (i-J)^(i+lD. 
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(3) What is meant by a ^Recurring Decimal'? What kind of vulgar 

fractions produce such decimals ? State the rules for reducing any re- 

• • • 

eurring decimal to a vulgar fraction. Multiply 5*81 by '46dS, and divide 

1*13 by '000132. Is ^ reducible to a recurring decimal 1 

(4) Shew that if 1^, 2^, 3^, 4^ be added together, (1) as frac- 
tions, and (2) as decimals, the results coincide. 

(5) A man walked in 4 days 60 miles ; in each of the three first days 
he walked an equal distance, in the fourth day he walked 18*05 miles; 
find the amount of his daily walking. 

(6) A person has *1875 part of a mine, he sells *17 part of his share ; 
what fractional part of the mine has he still left ? 

IV. 

(1) State the Rules for the Addition and Subtraction of Decimals. 
Add together 1*23, '123, 0123, -00123, and 123; and find the vulgar frac- 
tion corresponding to the result. Find the fraction equivalent to 31*457457^ 
and subtract it from the fraction ^. 

(2) Write down in figures the number, three milfions six thousand 
and five. Also write down in words the signification of the same figures 
when the last is marked ofiP as a decimal. 

(3) Compare the values of 5 x '05, 1*5 x 75, and 2*625 -f-5. 

(4) Find the product of -0147147 by -333; and the quotients of 

12693 by 19*39 ; of 132790 by '245 : of '014904 by 3^ ; of 61061 by 3*05 ; 
and of 6106-1 by 305000. 

(5) Shew that the decimal -90437532 is more nearly represented by 
-90438 than by 90437 ; and find t&ie Value of 

^^M5"3^»-*'5"^-"7T5^+M-^ 

accurately to 5. places of decimals. 

(6) A person sold *15 of an estate to one person, and then ^ of the 
remainder to another person. What part of the estate did he stall retain ? 

V. 

(1) Express K6i+2|-3), f?|f, and also the product of 3f and 
(3}^— §) of f as decimals. 

(2) Simplify 
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5. (A of d5t - ^> + (2-5625 + 7}). 4. 693 - 1-78 x -36 - -072. 

(3) State at length the advantages which decunals possess over viilgar 
fractions ; what disadvantages have they ? 

Shew whether ^ or ff J is nearer to the numher 3'14159. 

(4) Find the value of 1 + - + = — ^ + n — s" o +&c-, to 7 places of 



decimals ; and also of 

10»''\ 10«'^lx2'^10*'*'lx2x3'^10«/ 



expressing it (1) as a decimal, and (2) as a fraction. 

(5) Find the Earth s equatoreal diameter in miles, supposing the 
Sun's diameter, which is 111'454 times as great as the equatoreal diameter 
of the Earth, to be 883345 miles. 

(6) In what sense is a vulgar fraction said to be the value of a recur- 
ring decimal? Explain how a sufficient degree of accuracy may be ob- 
tained in the addition and subtraction of circulating decimals to any given 
number of decimal places, without converting the decimals into fractions. 

Ex« Find the sum of *125, 4163, and 9*457> correct to 5 places of decimals. 

YI, 

<1) F^ve the Rule for Multiplication of decimals by means of 

• • "111 
the example 40404 multiplied by •030303.. Multiply -345 by-— j ; and 

divide 04813489663 by •6593, and by -006593. 

(2) Explai^ the meaning of 7'^ and 7^; and find what vulgar fraction 
is equivalent to the sum of 20*5 and 2*05 divided by the difference. 

,ox T> J i. XI. . 1 ^ X 123:48 - 36-595 

(3) Reduce to their lowest terms j^jggig » ^^ 5^7980 * 

' \a^ qu *!> * '375 X '375- -025 X '025 2 , ., , 

(4) Shew that 'S75-*025 = 5-* and that 

S + l 1 

7 + — = -314159 nearly. 

' . , - ^ •• . lt> 

Reduce -1293131 to its equivalent vulgar fraction. 

(5) What decimal added to the sum of 1 ^, | , and Jf will make the 
sunt total .equal tp 3? ■ . 

'(6)' Tlie quotient being ^' and the divisor *15, find the dividend, 

«■ — *^ 
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CONCRETE NUMBERS. 



TABLES. 

100. Our operations hitherto have heen carried on with regard only 
to abstract numbers^ or concrete numbers of one denomination. It is 
evident that if concrete numbers were all of one denomination ; i^ for 
instance, shillings were the only units of money, yards of length, years 
of time, and so on, such numbers would be subject to the common rules 
for abstract numbers. Again, if the concrete numbers were of different 
denominations, and those' denominations differed from each other by 10 
or midtiples of 10, then all operations with such concrete numbers could 
be carried on by th^ rules which have been giveli for Dednuds. But 
generally with concrete numbers such a relation does not hold between 
the different denominations, and therefore it is necessary to Qommit to 
memory tables, which connect the different units of money together, fh^ 
difierent units of length together, the different units of time together, 
and so on. . . • 

We shall now put down some of the most useful of these tables, with 
a few brief remarks on each* 



TABI#E OF MONEY. 

r 

2 Farthings m^e 1. Half-peony. 

2 Half-pence trrt- I Penny. 

12 Pence 1 Shillmg. 

20 Shillmgs 1 Pound. 

Pounds, shillings, pence, and farthings were formerly denoted by 
£, s, d, and q respectively, these letters being the first letters of the 
Latin words Ubra, solidtts, denarius; and quadrans, the Latin names of 
certain Roman coins or sums of money. £, s, d are still the abbreviated 
forms for .pounds, shillings, and pence respectively ; but } iumexed to 
pence denotes 1 &rthing, ^ denotes a half-penny, f denotes three far-^ 
things ; shewing that one fiurthing, two farthings, and three farthings 
are respectiv^y ^th, ftl|ax>i^, and.fth8 of the concrete ^nit^ one pprniy. i 
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The following coins ore at present in common use in England : 

Copper Coins, 

A Farthings the coin of least value. 
A Half-penny =2 Farthings. 
A Penny =4 Farthings. 

Silver Coins. 
Threepenny-piece = 3 Pence. 

A Sixpence = 6 Pence. 

A Shilling =12 Pence. 

A Florin =2 Shillings. 

A Half-Crown ... =2 Shillings and 6 Pence. 
ACnowli mil r- 5 ghfllingH. 

Gold Coins. 

A Half-Soyereign=10 Shillings. 
A Sovereign =20 Shillings. 

The following coins have heen in use at various periods in England, 
but with the exception of the first two, which are used under different 
names^ they are qow obsolete : 

Silver Coins. 
A Groat =4 Pence. 
A Tester =6 Pence. 

Gold Cains, 

£ 9. d. 
A Noble ^0 6 8 

An Angel ...;...;. =0 10 

A Half-Guinea..; =0 10 6 

A Mark or Merk=^0 13 4 

A Guinea = X 1 

ACarolus =1 3 

A Jacobus ,...=1 5 

A Moidore = 1 7 . 

NaU. The office at which coin is made and stamped, so as to pass or 
become current for legal money, is called ^ Mini. 

The standard of gold coin in this kingdom is 22 parts of pure gold, 
and 2 parts of copper, melted together. From a pound Troy of standard 
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gold there are coined at the Mint 46f^ sovereignfl^ or £46. lAs. Qd. : there- 
fore the Mint price of gold is j^ of £46. lis. 6d. or £3. 17*. lOJd per 
ounce standard^ (12 ounces Troy=l pound Troy). 

The standard of silver coin is 87 parts of pure silver and 3 parts of 
copper. From a pound Troy of standard silver are coined 66 shillings. 
Therefore the Mint price of silver is 5s, 6d, per ounce standard. 

In the copper coinage^ 24 pence are coined from 1 pound Avoirdupois 
of copper. Therefore 1 penny should weigh ^th of a pound Avoirdupois. 

The copper coinage is not^ according to the present law, a legal tender 
for more than 12d,; nor is the silver coinage for more than 40s, ; the 
gold coinage heing the standard of this country. 



MEASURES OF WEIGHT. 
TABLE OF TROY WEIGHT. 

101. This table derives its name probably from Troyes in Franoei 
the first city in Europe where it was adopted. It seems to have been 
brought thither from Egypt. It has also been derived from TVo^f-novant, 
the monkish name for London. It is used in weighing gold, silver, 
diamonds, and other articles of a costly nature; also in determining 
specific gravities ; and generally in philosophical investigations. 

The difiBrent. units are grams (written grs,), pennyweights (dwts.), 
ounces (oz.), and jpounds (lbs. or lbs.), and they are connected thus : 

24 Grains make 1 Pennyweight ... 1 dwt« 

20 Pennyweights 1 Ounce 1 oz. 

12 Ounces 1 Pound lib. or lb. 

Note 1. As the origin of weights, a grain of wheat was taken from 
the middle of the ear, and being well dried, was used as a weight, and 
called 'a ^ain.' 

Note 2. Diamonds and other precious stones are weighed by ^ Carats,' 
each carat weighing about S^ grains. The term ^ carat' implied to gold 
has a relative meaning only ; any quantity of pure gold, or of gold 
alloyed with some other metal, being supposed to be divided into 24 
equal parts (carats) ; if the gold be pure, it is said to be 24 carats fine ; 
if 22 parts be pure gold and 2 parts alloy, it is said to be 22 carats fine. 

Standard gold is 22 cacrats fine : jewellers' gold is 18 carats fine. 



(• 
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TABLE OF APOTHECARIES' WEIGHT. 

102. Apothecaries' weight only differs from Troy weight in the 
subdivisions of the pounds which is ihe same in both. This table is 
used in mixing medicines. The different units are grains (grs.), scruples 
(9)> drams (3)» ounces (§), pounds (lbs. or Ibs.)^ and they are connected 
jhus: 

20 Grains.. .make 1 Scruple ... 1 sc. or 1 9* 

3 Scruples 1 Dram 1 dr. or 1 3- 

8 Drams 1 Ounce ... 1 oz. or 1 §. 

12 Ounces «..< 1 Pound ... 1 lb. or lb. 



TABLE OF AVOIRDUPOIS WEIGHT. 

103. Avoirdupois weight derives its name from Avoirs (goods or 

chattels), and Poids (weight). It is used in weighing all heavy articles, 

which are coarse and drossy, or subject to waste, as butter, meat, and 

the like, and all objects of commerce, with the exception of medicines, 

^Id, silver, and some precious stones. The different units are drams 

(drs.), ounces (oz.), pounds (lbs.), quarters (qrs.), hundredweights (cwts.), 

tons (tons), and they are connected thus : 
f 

16 Drams i make 1 Ounce 1 oz* 

1^ Ounces 1 Pound 1 lb. 

28 Pounds 1 Quarter 1 qr. 

4 Quarters 1 Hundredweight ... Icwt. 

20 Himdredwwghts 1 Ton ».... 1 Ton. 

In general, 1 Stone (1 st.)=cl41bs. Avoirdupois, but for butchers' 
meat or fish, 1 Stone =8 lbs.; 1 Firkin of Butter =56 lbs.; 1 Fodder of 
Lead=^19}^cwt.; 1 Great Pound of Silk=24 ounces; 1 Pack of Wool 
2=240 pounds. ^ 

1 lb. Avoirdupois weighs 7000 grains Troy ; 

1 lb. Troy weighs 6760 grains Troy ; 

therefore 1 lb. Avoirdupois =|^ of 1 lb. Troy 

=J^ of lib. Troy 
=JJf of llb.Troy 
= 14 oz. 11 dwt. 16 grs. Troy 
=1 lb. 2 oz. 11 dwt, 16 grs. Troy. 
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MEASURES OF LENGTH. 

TABLE OF LINEAL MEASURE. 

104.. In this measure, which is used to measure dista^ces, lengths, 
breadths^ heights^ depths, and the like, of places or things : 

3 Barley-corns (in length) make 1 Inch, which is written 1 in. 
12 Inches. *.... 1 Foot, 1 ft. 

3 Feet 1 Yard, 1yd. 

: 6 Feet 1 Fathom, 1 fth. 

5} Yards 1 Rod, Pole or Perch ... 1 p6. 

40 Poles*.. i... 1 Furlong, 1 fur. 

8 Furiongs .o.. I Mile^ 1 m. 

3 Miles ........^. 1 League> 1 lea. 

69J- Miles «.. 1 Degree, 1 deg. or 1" 

Note. A grain of Barley, or a Barley-corn, is supposed to have been 
the original element of Lineal Measure. 

The following measurements may be added, as useful in certain 
cases : 

4 Inches make 1 Hand (used in m£asuring horses^, 

22 Yards make 1 Chain! , . • i j. - 

100 Links make 1 Chain) ^ "" '"«'™™« ^^' 

a Palm = 3 inches, a Span = 9 inches, a Cubit = 18 inches, 

, a Pace = 6 feet, 1 Geographical Mile ^ ^^ of a degree, 

a Line = ^^ of an inch. 

TABLE OF CLOTH MEASURE, 

105« In this measure, which is used by linen and woollen drapers : 

2}* Inches make 1 Nail. 

4N^S^ 1 Quarter... 1 qr. 

4 Quarters ... 1 Yard 1yd. 

5Qui|Hers ...1 English Ell. 
.. eQulbrters ... 1 Frenoh £11. 

3 Qu^rs .;. 1 Flemish EU. 

\ 



\' 
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MEASUEES OF SURFACE. 

TABLE OF SQUARE MEASURE. 

106. This measure is used to measure all kinds of superficies, such 
as land, paving, flooring, in fact eyerything in which length and breadth 
are to be taken mto account. 

Def. a square is a four-sided figure, whose sides are equal, each 
side being perpendicular to the adjacent sides. 

A square inch is a square, each of whose sides is an inch in length ; 
a square yard is a square, each of whose sides is a yard in length. 

144 Square Inches make 1 Square Foot...l sq. ft. or 1 ft. 

9 Square Feet 1 Square Yard... Isq. yd. or 1yd. 

dOJ- Square Yards 1 Square Pole...l sq. po. or 1 po. 

40 Square Poles ......... 1 Square. Rood. .. 1 ro. 

4 Roods 1 Acre lac 

25000 Square Links=l Rood. 

100000 =lAcre. 

10 Square Chains=l Acre. 

Note, This table is fbrmed firom the table for lineal measure, by 
multiplying each lineal dimension by itself. 

The truth of the above table wiU appear from the following considera- 
tions. 

Suppose AB and ^C to be lineal yards placed perpendicular to each 
other. 

Then by definition ABCD is a square yard. If AE, a e f b 
EF, FB, AG, GH, HC=1 lineal foot each, it appears ^ 
from the figure that there are 9 squares in the square 
yardy and that each square is 1 square fi>ot. ^ 

The same explanation holds good of the other di- c^~^ ' li 
mensions. 

The following measurements may be added : 

A Rod of Brickwork =272J.Square Feet 

{The work is supposed to &e 14 In., or rather more than a brick-and-a- 
haif thick.) 
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A Square of Flooring ....=100 Square Feet. 

A Yard of Land =30 Acres. 

A Hideof Lantt ^IOOActob. 



MEASURES OF SOLIDITY. 
TABLE OF SOLID OB CUBIC MEASURE. 
107. This measure is used to measare all kinds of solida, or figures 
which consist of three dimensions, length, breadth, and depth or thick- 
neas. 

Dbf. A ouBB u a solid figure contained by six eqnol squares ; for 
instance, a die is a cube. 

A cnbic inch is a cube whose aide is a square inch. 

Acublcyard square yard. 

12 X 12 X 12 or 1V28 cabic inches make I cnbic foot 

3 X 3 X 3 or 27 cnbic feet 1 cnbic yard. 

iVbfc This table is formed from the table for lineal measure by 
moltiplyiDg each lineal dimension by itself twice. 

The truth 0/U14 above table mil appear from tht fallowing contidera- 
tioiu. 

If AS, AC, and AD bo perpendicular to each other, and eadi of them, 
a lineal yard in length, then the figure DE » tT to- 
is a cnbic yard. 

Suppose DH a Imeal foot, and HKLM 
a plane drawn parallel to side DC. 

By last table there are 9 square feet in 
ade DC. There will therefbre be D cubic 
feet in the solid figure DL. 

Smilariy if another lineal foot BN .UAJ " 
were taken, and a plane NO were drawn ^^ ' 
parallel to HL, there would be 9 cubic 
feet contained in the solid figure HO. 

Similarly, there would be 9 cubic feet in the solid figure NE. 
Therefore, there are 27 cnbic feet in the solid figure DE, or in 
1 cnbic yard. 

The following measurements ma; be added ; 

A Load of rough Timber =40 cubic feet 

A Load of squared Timber = fiO cubic feet 

. A Ton «f Shipping . =42cubiofML 



: ^g : \ : \l 
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MEASURES OF CAPACITY. 

TABLE OF WINE MEASURE. 

108. In this measure, by which wine$ and all liquids, with the 
exception of malt liquors and water> are measured : ' 

4 Gills make 1 Pint 1 pt. 

2Pmts IQuart 1 qt. 

4Quarts. 1 Gallon Igal. 

10 Gallons .... 1 Anker 1 ank, 

18 Gallons .... 1 Runlet 1 run. 

42 XjralloDs .r..l Tierce l.tier. 

2 Tierces .... 1 Puncheon .... 1 pun. 
63 Gallons ..-. 1 Hogshead ,... 1 hhd.. 

2 Hogsheads 1 Pipe Ipipe* 

2 Pipes ...... 1 Tun Itun. 

TABLE OF ALE AND BEER MEASURE. 

109. In this measure, by which all malt liquors and water are 

measured : 

2 Pints make 1 Quart..... 1 qt. 

4 Quarts 1 Gallon ... 1 gal. 

9 Gallons 1 Firkim... 1 fir. 

18 Gallons 1 KildAin 1 kiL 

36 Gallons 1 Banll.... 1 bar. 

1} Barrels or 54 Gallons ... 1 Hogshead 1 hhd. 

2 Hogsheads 1 Butt 1 butt. 

2 Butts 1 Tun Itun. 

TABLE OF CORN OR DRY MEASURE. 

110. In this measure, by which all dry conmiodities, as com, and 
the likcy which are not usually heaped jabove the measure, are measured i 

2 Quarts v. make 1 Pottle 1 pot. 

2 Pottles 1 Gallon 1 gal. 

2 Gallons 1 Peck 1 pk. 

4 Pecks - 1 Bushel 1 bus. 

2 Bushels I Strike Istr. • 

4 Bushels 1 Coomb 1 coomb# 

2 Coombs or 8 Bushels ... 1 Quarter. 1 qr. 

6 Quarters 1 Load lload. 

2 Loads or 10 Quarters ... 1 Last .».*^.<'r I last. 
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TABLE OF COAL MEASURE* 

111. la this measure^ which is not much used now^ as coals are sold 
by weight : 

4 Pecks make 1 BusheL 

3 Bushels 1 Sack. 

86 Bushels 1 Chaldron. 

MEASURES OF NUMBER. 

TABLE OF NUMBER. 

112. 12 Units make 1 Pozen. 

12 Dozen 1 Gross. 

20 Units 1 Score. 

120 tJnits 1 Long Hundred. 

24 Sheets of Paper 1 Quire. 

20 Quires 1 Ream. 

10 Reams 1 Bale. 

MEASURES OF TIME. 

TABLE OF TIME. 

113# 1 Second is written thus V\ 

60 Seconds make 1 Minute l^ 

60 Minutes 1 Hour Ihr. 

24 Hours 1 Day 1 day. 

7Days 1 Week Iwk. 

A year is divided into 12 months, called Calendar Months, the num- 
ber of days in each of which are easily remembered by means of the 
following lines: 

Thirty days ha^tSeptembery 
April, June, and Noyember: 
February has twenty-eight alone, 

' And all the rest have thirty-one: . 

Bat leap-year coming once in four, 
February then has one day more. 

' A day, or rather a mean solar day, which is divided into 24 equal 
portions, called mean solar hours, is the standard unit for the measure- 
XDent o^ time, and it is the mean or average time which elapses between 
iw6 successive transits of the Sun across the meridian (^any places - - > 
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The time between the Sun's leaving a certain point in the Ecliptic 
and its return to that point consists of 865*242218 mean solar days, or 
365 days^ 5 hours, 48 minutes, 47} seconds, very nearly, and is called a 
solar year. Therefore the civil or common year^ which contains S66 days, 
is about ^th of a day less than the solar year; and this error would of 
course in time be very considerable, and cause great confusion. 

Julius Cffisar, in order to correct this error, enacted that every 4th 
year should consist of 866 days ; this was called Leap or Bissextile year. 
In that year February had 29 days^ the extra day being called 'the 
Intercalary' day. 

But the solar year contains 865*242218 days, and the Julian year 
contains 865.25 or 865} days. 

Now 865-25 -865-242218 =-007782. 

Therefore in one year,^ taken according to the Julian calculation, the 
Sun would have returned to the same place in the Ecliptic -007782 of a 
day before the end of the Julian year. 

Therefore in 400 years the Sun would have come to the same place 
in the Ecliptic -007782 x 400 or 8-1128 days before the end of the Julian 
year ; and in 1257 years would have come to the same place, '007782 x 1257 
or 9*7819, or about 10 days before the end of the Julian year. Accord- 
ingly, the yemal equinox which, in the year 825 at the council of Nice, 
fell on the 21st of March, in the year 1582 (that is, 1257 years later) 
happened on the 11th of March ; therefore Pope Gregory caused 10 days 
to be omitted in that year, making the 15th of October immediately 
succeed the 4th, so that in the next year the yemal equinox again fell 
on the 21st of March ; and to prevent the recurrence of the error, ordered 
that for the future in every 400 years, 8 of the leap years should be 
omitted, viz. those which complete a century, the numbers expressing 
which century, are not divisible by 4 ; thus 1600 and 2000 are leap years, 
because 16 and 20 are exactly divisible by 4; but 1700, 1800, and 1900 
are not leap years, because I7> 18, and 19 are not exactly divisible by 4. 

This Gregorian style, which is called the new style, was adopted in 
England on the 2nd of September 1752, when the error amounted to 
11 days. 

The Julian calculation is called the old style: thus Old Michaelmas 
and Old Christmas take place 12 days after New Michaelmas and New 
Christmas. 

In Russda, they still calculate according to the otf style, but in the 
other couatriijes of Europe the new style is used. 1^ Hany Nicolas in 
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hid Chronology gives the dates at which the new style was adopted in 
different countries. Of course it was almost immediately adopted hy 
moei of the Roman Catholic courts of Europe. 

TABLE OF ANGULAR MEASURE. 

114. 1 Second is written 1 sec. or V\ 

60 Seconds make 1 Minute 1 min. or 1'. 

60 Minutes 1 Degree Ideg. or P. 

90 Degrees 1 Right Angle... 1 rt ang. or 90°. 

The circumference of every circle is considered to he divided into 
860 equal parts^ each of which is often called a degree^ as it suht^ads an 
angk of 1' at the .centxe of the circle. 

115. An Act of Parliament " for Ascertainino and Establishing 
Uniformitt of Weights and Measures/' in this kingdom, came into 
operation on the 1st of January, 1826. 

It is therehy enacted, .^v 

First; That the hnus Standard Yard of 1760, then in custody of the 
derk of the House of Commons, shall he the Imperial Standard Yard, 
(the hrass heing at the temperature of 62" hy Fahrenheit's thermometer); 
and that this Imperial Standard Yard shall he the umt or only standard 
measure of extension, wherefrom or wherehy all other measures of ex- 
tension whatsoeyer, whether the same he lineal, superficial, or solid, shall 
he dirided, computed, and ascertained ; and that the thirty-aiath part of 
this yard shall he an Inth. 

Now the length of a Pmdiiktm vihrating seconds in the latitude of 
jLonAm, in a Tacuum, and at the leyel of the sea, is foimd to he 80'1893 
sudi inches, «. e. 89 sudi inchea and 1898 ten-thousaoidths of another 
such inch. 

This afibrds the means of recoyering the Imperial Standard Yard 
should it he lost. In &ct, the hrass Standard Yard of 1760 was de- 
stroyed or rendered useless hy the fire at the House of Commons in 
1884. 

Secondly; That the brass weight of one Pound Troy of the year 1758, 
then in the custody of the same o^cer, shall continue the unit or Standi 
ard Measure of Weighty from which all other weights shall he deriyed, 
conj^uted and ascertained ; that 5760 grains shall he contained in the 
Imperial Standard Troy-Pound, and 7000. such grains in the Ayoirdupois 
Pound. 
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Now the weight of a cubic inch of distilled water is 252*458 grains 
Troy^ the barometer being at 30 inches and the thermometer at 62°. 
This affords the means of recoyering the Imperial Standard Pound should' 
it be lost. In fact, the brass weight of 1758 was destroyed or lost at tlie 
above-mentioned fire. 

Thirdly; That the Standard Measure of Capacity for Liquids and 
Dry Goods shall be' "the Imperial Standard CkMon" containing 10 
Pounds Ayoirdupois weight of distilled water, weighed in air at a tem- 
perature of 62" Fahrenheit's thermometer, and the barometer being at 
30 inches. - 

Now this weight fills 277*274 cubic inches, therefore the Imperial 
Standard Gallon contains 277*274 cubic inches. 

The Imperial Bushel, consisting of eight gallons, will consequently be 
2218192 cubic inches. 



REDUCTION. 

116. Reduction is the method of expressing numbers of a superior 
denomination in units of a lower denomination, and conyersely. Thus 
£1 is of the same yalue as 240d^ and £21 as 5040(2., and conyersely ; 
and the process, by which we ascertain this to be so, is termed i2e- 
duction. 

First. To express a nurnberofa higher denomination in units qf a 
lower detiomination. 

Rule. '^Multiply the number of the highest denomination in the' 
proposed quantity by the number of units of the next lower denomina- 
tion contained in one unit of the highest, and to the product add the 
number of that lower denomination, if there be any in the proposed 
quantity ; repeat this process for each succeeding denomination tili the 
required one is arriyed at." 

Ex. 1. How many pence are there in £2d. 15^. ? 
Proceeding by the Rule giyen aboye, 

£23.15*.. 
20 



460+15 or 475*. 
12 



5700rf. 

« - • ' • 

or £23. 15«.=5700d. 
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Reason for the Process. 

There are 20 shillings in £1. 

Therefore there are (23x20)9. or 4609. in £23^ and so there are 
4009. + 159.^ or 4759. in £23. 159. 

Again, since there are 12 pence in I9.; therefore there are (475 x 12)</.> 
or 57O0d. in 4759. t.e. in £23. 159. 

£x. 2. Reduce 2 tons, 7 cwt., 3 qrs., 24 lbs. into lbs. 

tons cwt. qrs. lbs. 
2 . 7 . 3 . 24 

20 

40+7 or 47 cwt. 
4 









188 f 3 or 191 qrs. 
28 










1528 
382 




Ex. 


a 


5348 + 24 
or 

Reduce 27 acres, 1 rood, 32 poles, 
acres roods poles 
27 . 1 . 32 

4 


5372 lbs. 
into poles. 






108 + 1 


= 109ro. 
40 





4360 + 32 
=4392 poles. 

Ex. 4. Reduce 73 days, 21 hours, 10 minutes, 9 seconds, to seconds. 

days hrs. inin. sec. 
73 . 21 . 10 . 9 

24 



292 

1752 + 21 = 1773 hrs. 
60 

106380 + 10 
= 106390 mm. 
60^ 

6383400 + 9 
=6383409 sec 
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Ex. 5. How many inches are there in 106 miles^ 6 farloDgs, 25 perches, 

and 21 yards? 

miles tnr. per. yds. 
106 . 6 . 25 . 2i 

848+6=854 for. 
40 

34160 + 25 per. 

=34185 
51 

170925 
170921 



1880171 + 21 yds. 

= 188020 
36 

1128120 
564060 

6768720 in. 

Secondly. To express a number of inferior denomination in units of a 
higher denomination. 

Rule. " Divide the given number by the number of units which 
connect that denomination with the next higher, and the remainder, if 
any, will be the number of surplus units of the lower denomination. 
Carry on this process, till you arrive at the denomination required." 

£x. 1. How many pounds and shillings are there in 5700 pence 1 

Proceeding by the Rule given above. 



12 
2,0 



5700 
47,5 



£23 . 15*. 
In dividing 475 by 20 we cut off the and 5 by Art. (43). 

Reason for the above process* 

Since 12 pence =1 shilling ; therefore in any given number of pence, 
for every 12 pence there is 1 shilling, so that in 5700(f. or (12 x 475)(2. 
there are 475s. 

Again, since 20*. =£1 ; therefore in any given number of shillings, for 
every 20 shillings there is £1. 



REDUCTION. 99 

Hence, in 4758., or (20 x 23 + 16)s. there are £23, and IBs, over. 

Note. Since each of the abore Rules is the conyerse of the other^ the 
accuracy of any result obtained by either of them may be tested by working 
the result back again by the other rule. 

Ex. 2. In 272668 inches how many miles &c. are there ? Verify the 
result 

In this Example it wiU be conyenient to bring the inches to half-yards 
and the half-yards to poles. In a half-yard there are 18 or 8 x 6 inches^ 
and in a pole there are 6i yards or 11 half-yards. 



18 I 



f3 

6 
11 

4,0 
8 



272668-1 



90889 



.-n4in. 

-1^ 



15148-1 half-yard or lb inches 
137,7-17 po. 



34-2 fur. 



4 
therefore the answer is 4 miles» 2 fur.^ 17 po.^ 22 in. 

miles far. poles in. 
Proof 4 . 2 . 17 • 22 

8_ 

34 furlongs 
40 

1360+17 

= 1377 poles 

1377 
11 

15147 half-yards 
18 



121176 

15147 

22 



272668 inches. 

Ex. 3. Reduce 5813456 pounds to tons^ and proye the correctness of 
the result. 

1— ^ 
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28 



4 
2,0 



lbs. 
5813466-0) 



1463364-3 J 



12 lbs. 



207623-3 qrs. 



6190,6-6 cwt 



2696 



therefore the answer is 2596 tons, 6 cwt, 3 qrs., 12 lbs. 
Proof 



tons cwt. qra. lbs. 
2696 . 6 . 3 . 12 

20 



61906 cwt. 
4 



207623 qrs. 
28 



1660984 
416246 
12 



6813466 lbs. 

Ex. 4. How many grams of gold are contained in 9 lbs., 11 oz., 

13 dwts., 20 grs. ? Prove the result, 
lbs. oz. dwts. grs. 
9 . 11 . 13 . 20 

12 

108 + 11 = 119 oz. in 9 lbs., 11 oz. 
20 

2380 + 13 or 2393 dwts. in 9 lbs., 11 oz., 13 dwts. 
24 

9672 
4786 

67432 + 20 
67452 grs. in 9 lbs., 11 oz., 13 dwts., 20 grs. 



or 



Proof 



24 



l6 



67452-0 ) 

- >2grB. 
-6 J 



14363 



2,0 239,3 
12 



119-13 dwts. 



9-11 oz. 
therefore m 67452 grs., there are 9 lbs., 11 oz., 13 dwts., 20 grs. 



REDUCTION. 



101 



Ex. 5. Redace 49 acres^ 28 poles^ 10 yards^ 8 feet, 112 inches^ to 
inches. Prove the result. 



ac. 
49 



po. 
28 



yds. ft. 
10 . 8 



in. 
112 



Proof. 



196 ro. 
40 

7840 + 28 
=7868 poles 
30J. 

236040 
1967 

238007 + 10 
= 238017 yards 
9 

2142153 + 8 
= 2142161 feet 
144 

8568644 
8568644 
2142161 

308471184 + 112 
=308471296 inches 



144 



{ 



12 
12 

9 



sq. in. 
308471296-4 



25705941-9 



-4) 

> 112 so. in. 
-9J 



2142161 -8 sq.ft. 



238017 
Now, since 30J- or ^^ sq. yds.=l sq. po., we multiply by "4, which 
reduces the sq. yds. into quarters of sq. yds., and then divide that result 
by 121, or 11 x 11, which briogs it into sq. poles. 

238017 
4 



121 



111 



11 952068 -7 ) 40 quarters of sq. yds. 
86551-3/ or 10 sq. yds. 



4fi 
4 



786,8 -28 sq. po. 
196 
49 
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Therefore in S0847I206 sq. in., there are 49 ac., 28 sq. po., 10 sq. yds., 
8 sq.ft., 112sq*in. 

Ex. 6. How many half-goineas are there in 537 half-crowns ? 
Here hoth the Rules are requisite. 
By Rule 1, 

637 half-crowns = (537 x 5) sixpences = 2685 sixpences. 

Next, to find how many half-guineas there are in 2685 sixpences. 

By Rule 2, 



(S 2685-0) 

21 < } 18 sixpences : 

I 7 895-6 J 



127 
therefore in 537 half-crowns, there are 127 half-guineas and 18 sixpences. 

Ex. XXXIII. 

(1) Reduce (verifying each result) ; 

1. £57 to pence ; and 613 guineas to farthings. 

2. £15. 128, to pence; and 5000 guineas to pence. 

3. Ss, 4^. to half-pence ; and £1. 0«. S^, to &rthings. 

4. £83. 15*. 6ld. to farthings; and £393. 0*. 11J</. to half-pence. 

5. 738 half-crowns to &rthings; and 570 crowns to fourpenny 

pieces. 

6. 2673 half-guineas to fsurthings ; and 22^ guineas to sixpences. 

(2) Find the numher of pounds in 5673542 £Eirthings, and prove the 
truth of the result. 

(3) How many half-crowns, how many sixpences, and how many 
fourpences, are there in 25 pounds ? 

(4) In 6300 fourpences, how many half-crowns are there, and how 
many half-guineas ? 

(5) In 351 seven-shilling-pieces, how many half-guineas are there, 
and how many moidores ? 

(6) Reduce, verifying the result in each case, the following : 

1. 5911)8., 7oz., 14dwts., 19grs. to grains; and 37400157 grs. 

to Ihs. 

2. 56332005 scrs. to Ihs. Troy ; and 536 Ihs. to drams and scruples. 

3. 7 tons, 15 cwt., 2 qrs., 16 Ihs. to ounces ; and 7563241 drs. to tons. 

4. 5838297 oz. to tons ; and 33 tons, 17 cwt., 3 qrs., 27 Ihs., 15 drs. 

to drams. 



REDUCTION. 103 

5. 17 lbs. 2 §., 2 9. to grams ; and 34678 grs. Apoth. to oz. Troy. 

6. 375 cwt., 2 qrs., 15 lbs. to stones ; and 573421 stones to tons. 

7. 3 m., 7 fur., 8 po. to yards ; and 573 miles to inches. 

8. 1364428 in. to leagues ; and 74 m., 3 fur., 4 yds. to inches. 
0. 4 lea., 2 m., 2 in. to barleycorns ; and 50 m., 3 po. to yards. 

10. 7 fur., 200 yds. to chains ; and 6 cubits, 1 span to feet. 

11. 84 yds., 1 qr. to nails ; and 56 Eng. ells, 1 qr. to nails. 

12. 83 Fr. ells, 3 qrs. to nails ; and 73 Fl. ells, 1 qr. to nails. 

13. 35 ac., 2 ro. to poles ; and 56 ac., 2 ro. to yards. 

14^ 3 ro., 37 po., 26 yds. to inches ; and 3 ac., 30 po. to feet. 

15. 15 ac., 3 ro. to links ; and 50000 po. to acres. 

16. 29 cub. yds. to feet ; and 158279 cub. in. to yards. 

17. 17 cub. yds., 1001 cub. in, to inches ; and 26 cub. yds., 19 cub. 

ft. to inches. 

18. 563 gals, to pints ; and 365843 gills to gallons. 

19. 5 pipes, 1 hhd., 35 gals, to pints ; and 487634 gills to tierces. 

20. 6 hhds., 1 bar. of beer to pints ; and 2307621 pints of wine 

to hhds. 

21. 760 bus., 3 pks. to quarts; and 2 qrs., 1 coomb, 3 pks. to gallons. 

22. 3659712 pints to loads ; and 7 Ids., 1 qr., 2 bus. to pecks. 

23. 250 chaldrons to bushels ; and 186043 pks. to chaldrons. 

24. 56 reams, 19 quires to sheets ; and 52073 sheets of paper to 

reams* 

25. 36 wks., 5 d., 17 hrs. to seconds ; and 1 mo. of 30 days, 23 hrs., 

59 sec. to seconds. 

(7) How many barrels, gallons, quarts, and pints ai'e there in 1336381 
half-pints ? 

(8) One year being equivalent to 365 days, 6 hours, find how many 
seconds there are in 27 years, 245 days. 

(9) From 9 o'clock p.ji., Aug. 5, 1852, to 6 o'clock a.m., March 3, 
1853, how many hours are there, and how many seconds ? 

(10) In England there are 50535 square miles ; in Wales, 8125 square 
miles ; in Scotland, 29167 square miles : how many square acres do they 
all contain ? 

COMPOUND ADDITION. 

117. Compound Addition is the method of collecting several numbers 
of the same kind, but containing different denominations of that kind, 
into one sum. 
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Rule. ''Arrange the numbers, so that those of the same denomina- 
tion may be xmder each other in the same column^ and draw a line below 
them. Add the numbers of the lowest denomination together^ and find 
by reduction how many units of the next higher denomination are con- 
tained in this sum. Set down the remainder^ if any^ under the column 
just added^ and cany the quotient to the next column : proceed thus with 
all the columns." 

Ex.1. Add together £2. 4«. ^d., £3. 5*. lOJA, £16. 16«., and 
£33. \28. ll|<f. 

Proceeding by the Rule given above. 



£. 


9, 


d. 


2 . 


4 . 


• 1^ 


3 . 


5 . 


lOi 


15 . 


16 . 





33 . 


12 . 


iH 



£64 . 18 • 6J 
Reason for the above process. 

The sum of 2 farthings, 1 farthing, and 2 farthings, =6 farthings, =1 
penny, and 1 farthing ; we therefore put down i, that is, one farthing, 
and carry 1 penny to the column of pence. Then 

(l + ll + 10 + 7)rf. = 29(f. = (12x2 + 6)rf. 
or 2 shillings, and 6 pence ; we therefore put down 5d.f and carry on the 
2 to the column of shillings. 

Then (2 + 12 + 15 + 6 + 4> =38*. = (20xl + 18>. = £l., and 18*.; we 
therefore put down 18*., and carry on the 1 pound to the column of 
pounds. Then (1 + 33 + 16 + 3 + 2) pounds = £ 64. 

Therefore the result is £64. 18*. B^d. 

Note* The method of proof is the same as that in Simple Addition. 

Ex. 2. Add together 34 tons, 16 cwt., 1 qr., 14 lbs. ; 42 tons, 3 cwt., 
18 lbs. ; 18 tons, 19 cwt., 3 qrs. ; 7 cwt., 6 lbs.; 2 qrs., 19 lbs. ; and 3 tons, 
Tibs. 



tons. 


c?rt. 


qrs. 


lbs. 


34 . 


16 . 


. 1 . 


14 


42 . 


3 . 


. 


18 


18 . 


19 . 


3 . 





. 


7 . 


. 


6 


. 


. 


2 . 


19 


3 . 


. 


. 


7 



Jns. 99 . 6.0. 8 
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Ex. XXXIV. 



£ #. 


d. 






£ #. d. 






£ #. d. 


(I) 1. 7. 


6 




(2) 


25 . 17 . 




(3J 


) 33 . 16 . 3f 


6.0. 


3 






63 . 15 . 10 






67 . . 7} 


5 . 11 . 


4 






24 . 19 . 8 






73 . 19 . lOf 


8.8. 


8 






81 . 17 . 11 






29 . 9 . 9i 


2.1. 


11 






57 . . 3 






47 . 16 . 8J 


£ #. 


d. 






£ #. d. 






£ t. d. 


(4) 5 . 17 . 


lOJ 




(5) 


63 . 15 . 2} 


(6) 


528 . 14 . llj 


36 . . 


11 






83 . 8 . Of 






854 . 19 . 4 


7.3. 


^ 






41 . . llj 






578 . 18 . 9J 


73 . 19 . 


8J 






6 . 7 . lOJ 






507 . . o| 


30 . 14 . 


^i 






76 . 17 . IJ 






859 . 14 . 11^ 


tons. cwt. 


qrs. 


lbs. 




oz. drs. sc. 


gra. 




ac. ro. po. 


(7) 16 . 17 


. 2 . 


25 


(8) 22 . 3 . 2 . 


19 




(9) 82 . 2 . 24 


13 . 10 


. . 


20 




56 . . 1 . 


10 




18 . 3 . 14 


17 . 15 


. 2 . 


19 




3.2.2. 


11 




20 . 1 . 27 


84 . 


. 3 . 


27 




15 . 6 . 1 . 


9 




56 . . 


11 . 11 


. 1 . 


11 




79 . 4 . 1 . 


10 




45 . 3 . 30 



(10) Find the sum of ^628. 14*. 6ff/., £27. 18*. ^d., £79. 12*. 6rf., £19. 
18*. lOJd, and £85. 14*. 3|d.; also of £678. 10*. 2d., £325. 6*. 5rf., £487. 
18*. 9d., £507. 0*. lid., and £779. 10*. Sd.; also of £568. 10*. 3J<f., £259. 
19*. 6ld., £188. 11*. 4Jrf., £157. 9*. 3f^., £13. 13*. 5id., and £779. 8*. 8f <f. ; 
also of £941. 14*. 24., £888. 17. 9H, £309. 19*. lOJ^., £679. 2*. Hid, 
£456. 16*., and £447. 0*. 7id.; also of £3966. 16*. 9f A, £2. 11*. 7id., 
£3795. 0*. 2id.y £37. 17*. Oid., £48. 0*. Oid., and £59000. 14*. 6 id.; also 
of £6491, £3651. 10*. Sid., £8000. 0*. Hid, £5510. 19*. lOid, £50430. 
12*. lid., £316. 14*. 5id., and £4850. 18*. 4d.; also of £306217. 13*. 9irf., 
£55. 0*. 9d, £450812. 15*. 2^., £9837. 1*. 5|d, and £2939. 3*. Hid : and 
prove the result m each case. 

(11) Add together 2 lbs., 9oz., 1 dwt, 23grs.; 8 lbs., 6oz., 4dwts., 

20 grs. ; 1 lb., 10 oz., 5 dwts., 12 grs. ; 14 lbs., 11 oz., 14 dwts., 19 grs.; and 

21 lbs., 8 oz., 13 dwts., 11 grs. : also 22 lbs., 7 dwts., 15 grs. ; 15 lbs., 11 oz., 
18 grs. ; 34 lbs., 9 oz., 12 dwts. ; 74 lbs., 1 oz., 1 dwt, 20 grs. ; and 46 lbs., 
11 oz., 16 dwts., 19 grs.: also 1740 oz., 9 dwts., 19 grs.; 4179 oz., 11 dwts., 
14 grs. ; 8497 oz., 12 dwts., 22 grs. ; 5629 oz., 19 dwts., 17 grs. ; and 1038 oz., 
4 dwts., 14 grs. : verify each result. 

(12) Add together 3 drs., 2 scr., 19 grs. ; 2 drs., 2 scr., 11 grs. ; 7 drs.. 
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17 grs.; 6 drs., 1 scr.^ 9 grs.; and 5 drs.^ 1 scr., 13 grs.; also 10 Ibs.^ 
8 oz., 4 drs.^ 1 scr. ; 66 Ibs.^ 10 oz., 2 drs. ; 19 lbs., 9 oz,, S drs., 2 scr. ; 56 Ibs.^ 
6drs.; and 79lbs.^ 11 oz., 4 drs., Iscr.: also 13 lbs., 6oz., 7 drs., 2 scr., 
17 grs.; 19 lbs., 11 oz., Iscr., 18 grs.; 36 lbs., 3oz., 2 scr., 19 grs.; 6oz., 
7 drs., 7 grs. ; and 176 lbs., 96 grs. : explain the process in each case. 

(13) Find the aggregate of 18 lbs., 14 oz., 6 drs. ; 9 lbs., 6 oz., 15 drs. ; 
45 lbs., 9 oz., 8 drs. ; 9 lbs., 15 oz., 4 drs. ; and 14 lbs., 12 oz., 12 drs. : also of 

1 cwt., 2qrs., 26 lbs., 10 oz.; 11 cwt., 18 lbs., 9 oz.; 13 cwt., 3 qrs., 
17 lbs., 14 oz.; 7 cwt., Iqr., 25 lbs., 9oz.; and 19 cwt, 2 qrs., 19 lbs., 
14 oz.: also of 306 tons, 15 cwt, 2 qrs., 15 lbs.; 731 tons, 6 cwt, 3 qrs., 
24 lbs.; 279 tons, 7 cwt., 10 lbs.; 896 tons, 9 cwt, Iqr., 17 lbs.; and 
10 cwt., 2 qrs., 16 lbs.: also of 23 tons, 12 cwt., 15 lbs., 12 oz.; 58 tons, 
17 cwt, Iqr., 10 oz.; 67 tons, 3 qrs., 15 oz.; 19 cwt., 27 lbs.; and 3 tons, 

13 lbs., 13 oz. : prove the results. 

(14) Find the sum of 11 yds., 2 ft., 9 in. ; 27 yds., 1 ft, 3 in. ; 36 yds., 
2ft., 10 in.; 48 yds., 2ft, II in.; and 51 yds., Ifb., 8in.: also of 26 m., 
7 fur., 23 po., 3 yds.; 22 m., 5 fur., 27 po., 5 yds.; 37 m., 4 fur., 3 yds.; 
86 m., 6 fur., 38 po., 3 yds. ; and 25 m., 1 fur., 29 po., 2^ yds. : also of 

14 m., 7 fur., 23 po., 2J yds., 2 ft., 11 in. ; 12 m., 5 fur., 1 yd., 2 ft, 3 in. ; 
27 m., 2 fur., 13 po., 3.} yds., 1ft., 10 in.; 36m., 6 fur., 33 po., 4J yds., 

2 ft., 6 in. ; and 75 m., 1 fur., 21 po., 3 yds., 1 ft, 7 in.: also of 2 lea., 1 m., 
3 far., 103 yds.; 67 lea., 3 fur., 157yds.; 11 lea., 1 m., 93yds.; 9 lea., 2 m., 
5 fur., 87 yds.; and 34 lea., 2 m., 7 fur., 198yds. 

(15) Find the sum of 43 yds., 2 qrs., 3na.; 37 yds., 2 qrs., Ina. ; 
23 yds., 3 qrs., 2na.; 41 yds., 2 qrs., 2na.; and 38 yds., 2 qrs., 3na.: and 
of 11 Eng. ells, 2 qrs., 3 na. ; 13 Eng. ells, 2 qrs., 1 na. ; 39 Eng. eUs, 4 qrs., 
2na.; 37 Eng. eUs, 4qr8., 3na.: and 79 Eng. ells, 3na.: and prove each 
result 

(16) Find the sum of 25 ac., 2 ro., 16 po.; 30 ac., 2 ro., 25 po. ; 26 ac., 
2ro., 35 po.; 63ac., Iro., 31 po.; and 34 ac., 2ro., 29 po.: also of 5ac., 
2ro., 15 po., 25i sq. yds., 101 sq. in. ; 9 ac., 1 ro., 35 po., 12^ sq. yds., 
87sq.in.; 42 ac., 3ro., 24 po., 23Jsq. yds., 57sq.in.; 12ac., 2ro., 5po., 
13isq. yds., 23 sq. in. ; and 17 ac., 24 po., 30 sq. yds., 113 sq. in.: explain 
each process. 

(17) Find the sum of 3 c. yds., 23 c. ft., 171 c. in.; 17 c. yds., 17 c. ft., 
31 c. in. ; 28 c. yds., 26 c. ft, 1000 c. in. ; and 34 c. yds., 23 c. ft., 1101 c. in. : 
also of 12 po., 18 sq. yds., 7 sq. ft., 35 sq. in. ; 13 po., 24i sq. yds., 8 sq. ft., 
63 sq. in.; 14 po., 29i sq. yds., 5 sq. ft, 131 sq. in.; 15 po., 19 sq. yds., 

3 sq. ft., 126 sq. in. ; and 16 po., 28i sq. yds., 130 sq. in. 

(18) Add together 39 gals., 3 qts., 1 pt; 48 gals., 2 qts., Ipt; 
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66 gals.^ 1 pi; 74 gals.^ 8 qts.; and 84 gals., 8 qts., 1 pt. : also 2 pipes, 
42 gals., 3 qts.; 36 gals., 1 qi; 5 pipes, 48 gals.; 12 pipes, 53 gals., 3 qts.; 
and 27 pipes, 2qt&, of wine: also 19hhds., 10 gals., 3 pts.; 29 hhds., 
50gals., 7pts.; 116 hhds., 46gals., 5 pts.; 2 hhds., 2 pts. ; and235hhda, 
1 bar., 3 qts., of beer. 

(19) Add together 14qrs., 6 bus., 3pks., 7 pts.; 37qrs., 5 bus., 
13 pta; 43 qrs., 2 pks., 14 pts.; 57 qrs., 7 bus., 3 pks., 12 pts.; and 
106 qrs^ 4 bus., 13 pts.: also 37 Ida, 37 bus., 2 pks.; 92 Ids., 24 bus., 
3pk&; 136 Ida, 28bus., Ipk.; 157 Ids., 36 bus., 2 pks.; 540 Ids., 1 pk.; 
and 736 Ids., 39 bua 

(20) Add together 4 mo., 3w., 5d., 23 h., 46m.; 5 mo.. Id., 17 h., 
57 m.; 6mo., 2 w., 1 h.; 1 w., 6d., 23 h., 59m.; and 11 mo., 1 w., 58m.: 
also 7yrs., 28 w., 3a; 26yrs., 5w., 5 d. ; 58 yrs., 6 d., 23h., 59 a; 43 w., 
23 h., 50 m., 12 s. ; and 124 yrs., 14 w., 19 h., 37 a 

(21) When B was bom, A'a age was 2 yrs., 9 mo., 3 w., 4 d.; when 
C was bom, ^s age was 13 yrs., and 3d.; when D was bom, Ca age was 
9 mo., 2w., 3d., 23 h.; when E was bom, D's age was 6 yra, 11 mo., 
23 hra ; when F was bom, E'a age was 7 yrs., 3 w., 5 d., 15 h. What was 
A'b age on F'a 5th birth-day? 

118. If other fractions of a penny, as weU as those which denote 
farthings, be involved, the process is exactly the same as the above ; those 
fractions being first added together by the ordinary rule of Addition of 
Fractiona For example, add together, £11. 4«. 5j<f.; £12. 2*. 7^y<i.; 
£4. 7s. 3|(/. ; £5. Ss. 2i<f.; and £6. 10*. Ojtf. 

Now (J+3^+f+i+J)rf. 

we therefore put down f|d, carry on 1 to the 
column of pence, and proceed by Rule, Art (117). 
£39 . 7 . 6}^ 

Ex. XXXV. 

(1) Add together £2. 0*. 7^. ; £12. 16*. Ojrf. ; £4. 14*. 8g<f. ; £10. 0*. 
Old. ; £1. 7s. 5id. ; and £14. 15*. 7^. 

(2) Find the sum of £20. 16*. S^d.; £14. 15*. 0^.; £5. 13*. 8J^.; 
£33. 19*. lid. ; and £18. 3*. ^d. 

(3) Find the sum of £1. 3*. 6§d ; £2. 4*. 7^^. ; £3- 5*. S^. ; £4 9*. 
Hid. ; and £6. 16*. 6^ 



£ ». 


d. 


11 . 4 . 


6i 


12 . 2 . 


7t>!7 


4.7. 


H 


6.8. 


21 


6 . 10 . 


oj 
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(4) Add together £23. 6*. O^d. ; M.08.9^; £57. Vja. ^d. ; £96. 
198. 11^. ; and £157. 7*. 7Ji^. 

(6) Add together £273. 16*. 7J8^. ; £370. 11«. S^d. ; £621. 13*. 9ld.; 
£197.4*. Ill d; and 5^. 

COMPOUND SUBTRACTION. 

119. Compound Subtraction is the method of finding the difference 
betwe^ two numbers of the same kind^ but containing different denomi- 
nations of that kind. 

Rule. ^' Place the less number below the greater^ so that the num- 
bers of the same denomination may be under each other in the same 
column, and draw a line below them. Begin at the right hand, and 
subtract if possible each number of the lower line from that which stands 
above it, and set the remainder undemeatL But when any nimiber in 
the lower line is greater than the number above it, add to the upper one 
as many units of the same denomination as make one unit of the next 
higher denomination ; subtract as before, and cany one to the number of 
the next higher denomination in the lower line : proceed thus throughout 
the columns." 

Ex. 1. Subtract £88. 18*. Q^d. from £146. 19*. 6id, 
Proceeding by the Rule given above, 

£. t* d, 
146 . 19 . 6| 
88 . 18 . 8^ 

£58 . . 9f 

Reason for the above process. 

Since ^ is greater than ^d., we add to }d 4 farthings or 1 penny, 
thus nusing it to 5 farthings ; and when 2 farthings are subtracted from 
6 farthings, we have 3 farthings left ; we therefore place down |(f.: and 
in order to increase the lower number equally with the upper number, we 
add 1 penny to the 8 pence. 

Now 9 pence cannot be taken from 6 pence ; we therefore add 12 
pence or 1*. to 6 pence, thus raising the latter to ISd.: we take the 9d. 
from lQd.y and put down the remainder 9d. ; then adding 1*. to 18*., the 
latter becomes 19*. : 19*. taken from 19*. leave no remainder : we then 
subtract £88. from £146., as though they were abstract numbers. It is 
manifest that in this process, whenever we add to the upper line, we also 
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add a namber of the same value to the lower line, so that the final differ- 
ence is not altered. 

Ex. 2. Subtract 106 lbs., 11 oz., 16 dwta, from 144 Iba, 8 oz., 
14dwta 

lb. oz. dwts. 
144 . 8 . 14 
106 . 11 . 16 

37 . 8 . 18 



Ex. XXXVI. 

£. 9. d, £, 9, d, 

(1) 43 . 11 . 6 (2) 149 . 4 . 6} 

23 . 2 . 7 86 . 13 . 2J 

(3) 309 . 13 . llj (4) 6875 .0.0 
119 . 19 . 10| 4986 . 19 . 9.} 

(5) 343 . 18 . 6J (6) 663 . 5 . llj 
11 . 18 . 6i 349 . 19 . fij 

cwt. qr. lbs. oz. fur. po. yds. 

(7) 63 . . 18 . 1 (8) 14 . 34 . 5 
58 . 1 . 12 . 10 1 . 38 . 4 



ac. ro. po. qrs. bus. pk. gal. 

(9) 63 . 1 . 29 (10) 64 . 3 . 1 . 

57 . 2 . 38 8.5.3.1 

(11) Subtract £456. Us, lljd from £534. 13^. 10}(f.; and prove the 
result 

(12) Find the difference between the following numbers, and verify 
the results : 

1. 426 lbs., 8 oz., 1 dwt., 7 grs., and 388 lbs., 3 oz., 11 dwt&, 

21grrs. 

2. 5836 lbs., and 4976 lbs., 7 oz., 13 dwts., 19 grs. 

3. 26 tons, 2 qrs., 23 lbs., and 19 tons, 3 cwt., 3 qrs., 18 lbs. 

4. 806 tons, 14 cwt, 7 lbs., and 789 tons, 16 lbs. 

5. 144 Ibs.^ 9 oz., 4 drs.^ 1 scr.^ and 129 lbs., 7 drs., 3 scr. 
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6. 418 yds., 1 qr., 1 na., and 387 yds., 3 qrs., 3 na. 

7. 16 yds., 1 ft, 6 in., and 13 yds., 2 ft, 7 in. 

8. 99 yds., and 87 yds., 1 ft, 11 in. 

9. 13 m., 6 far., 35 po., 3^- yds., and 12 m., 38 po., 4 yds. 

10. 35 lea., 4fur., 23 po., 4yds., lit., and 28 lea., 5 fur., 39 po., 
4J yds., 2 ft. 

11. 56 ac., 2 ro., 34 po., and 48 ac., Sbro., 38 po. 

12. 3 ro., 28 po., 27 sq. yds., 7 sq. ft, and 1 ro., 39 po., 28| sq. yds., 

8 sq. ft. 

13. 37 cub. yds., 18 cub. ft., 857 cub. in., and 35 cub. yds., 24 cub. ft., 

1280 cub. in. 

14. 203 tuns, 19 gals., 3 qts., 1 pi, of wine, and 187 tuns, 1 hhd., 

29 gals., 2 qts. 

15. 83 bar., 2 fir., 7 gals., of beer, and 77 bar., 2 fir., 8 gals., 29 qts. 

16. 23 Ids., 2 qrs., 5 bus., 3 pks., and 18 Ids., 2 qrs., 6 bus. 

17. 216 yrs., 9 mo., 2 w., 4 d., and 217 yrs. 

18. The latitude of St Peter's at Rome is 41^ 53', 54" north, and 

that of St. Paul's at London is 51% 30', 49" north. Find the 
difference of their latitude. 

19. What sum added to £ 947. 19a 7} d. will make £ 1000 ? 

20. A ftimished house is worth £4759. 10^ ^id.; unftimished, it 

is worth £1494. 11^ 9id, By how much does the value of 
the furniture exceed the value of the house ? 

120. If other Jractions of a penny than those which denote farthings 
be involved, we must apply Rule, Art. (76), in order to find the difference 
of the fractions, and then proceed by Rule, Art. (119). 

Ex. 1. Subtract £9. 14^. ^d. from £14. Os. S^d, 

£. «. d, 
14 . . 5J 

£4.5. 11} 

Ex. 2. Subtract £7. Us, 7]id. from £10. Os. op. 

JJ is greater than f , therefore we add 1 to |, 
£. *. d. which makes it ^ . 

10. 0. 0| NowV-ii=^jnP=ii- 

7 . 15 . Tji We must repay the Id. by adding Id, 

£2 . 4 . 4JJ to7d. 
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Ex. XXXVII. 

Find the difierence between 

(1) £S, ISs. Qid., md £2. 158. did 

(2) £20., and £16. 15*. 0^, 

(3) £23. 13*. 7jd., and£19. 19*. 7fd. 

(4) £416. 10*. 5J<f., and £305. 11*. ^d. 

(5) £2163. 1*. 7^^, and £364 2*. 5^d 

COMPOUND MULTIPLICATION. 

121. Compound Multiplication is the method of finding the amount 
of any proposed compound number, that is, of any number composed of 
different denominations, but all of the same kind, when it is repeated a 
given number of times. 

Rule. " Place the multiplier under the lowest denomination of the 
multiplicand ; multiply the number of the lowest denomination by the 
multiplier, and find the number of units of the next denomination con- 
tained in this first product ; if there be a remainder, place it down, adding 
on the number of units just found to the second product ; for this second 
product, multiply the number of the next denomination in the multipli- 
cand by the multipler, and after carrying on to it the above-mentioned 
number of units, proceed with the result as with the first product ; cany 
this operation through with all the different denominations of the multi- 
plicand." 

Ex. Multiply £56. 4*. 6Ji?. by 6. 

Proceeding by the Rule given above, 

£• s» d» 
56 . 4 . 6i 
5 

£281 . 2 . 8J 

Beasonfor the above process, 

^ multiplied by 5 is the same as J+ J+i+J+ J)rf.=5 half-pence 
=2}d; we therefore put down ^., and carry on 2d, to the denomination 
of pence: 

6d. multiplied by 5 = 30rf.; therefore (2 + 6 x 5)<f. = S2d, = (2x12+ 8)d, 
=2*. + 8rf.; we therefore put down Qd,, and carry on 2*. to the denomina- 
tion of shillings : 
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4*. multiplied by 6 = 20*.; therefore (2 + 4x5>. = 22*. = (20+2>. 
= £1 + 28.; we therefore put down 28,, and carry on £ 1 to the denomina- 
tion of pounds: 

Now by Simple Multiplication £56x5 = £280; therefore £(1 + 66 x 5) 
= £(1 + 280)=£281. 

Therefore the total amount is £281. 28. 8^. 

122. When the' multiplier exceeds 12 it will be the easiest method to 
split the multiplier into &ctors^ or into £Bu;tors and parts : thus 16 =3 x 6 ; 
17=3x6 + 2; 23=4x6 + 3; 240=4x6x10; and so on. 

Ex. Multiply £66. 12*. 9H by 23. 

£. t, d, 

66 . 12 . 91 
4_ 

222 . 11 . 1 = value of £66. 12*. 9i(2. multiplied by 4. 

6 

1112 . 16 . 6 = value of £222. 11*. Id. multiplied by 6, or of 

£66. 12*. 9|d multiplied by (4 x 6, or 20). 

166 . 18 . 3? =:value of £66. 12*. 9|d multiplied by 3. 

£1279 . 13 . 8i = value of £66. 12*. 9W. multiplied by (20 + 3), or 23. 

Note 1. When the multiplicand contains farthings, if one of the 
&ctors of the multiplier be even, it will often be advantageous to use it 
first, as the farthings may disappear. 

Note 2. Should the multiplier consist of many factors, it will be found 
in that case convenient to reduce the multiplicand to the lowest denomi- 
nation contained in it, then to multiply this result by the multiplier, and 
then to reduce the result back again. 

Ex. XXXVIII. 

Multiply 

(1) £11. 13*. 6d. separately by 2 and 5. 

(2) £2. 18*. 7J^. separately by 4 and 6. 

(3) £1. 16*. 6Jtf. separately by 7 and 9. 

(4) £2. 16*. ^d. separately by 6 and 8. 
(6) £3. 16*. Old. separately by 11 and 12. 

(6) £7. 19*. 7Jrf. separately by 10 and 12. 

(7) £347. 16*. 9f d separately by 3 and 11. 

(8) £683. 0*. lOd. separately by 13 and 16. 
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(9) £1875. 13^. 8fd separately by 21 and 64. 

(10) £721. 08. 5Jd. separately by 81 and 96. 

• (11) £6072. 12*. S^d. separately by 112 and 128. 

(12) £1100. lis. 9Jrf. separately by 62, 82, and 93. 

(13) £2679. 0*. OJrf. separately by 147, 165, 474, and 2331. 

(14) 86 lbs., 7 oz., 16 dwts., 11 grs. separately by 8 and 36. 
(16) 3 tons, 27 lbs., 13 oz. separately by 11 and 76. 

(16) 45 lbs., 7 oz., 3 drs., 2 sc separately by 12 and 68. 

(17) 67 yds., 1 qr., 2 na. separately by 9 and 53. 

(18) 70 yds., 2 ft., 10 in. separately by 7 and 29. 

(19) 67 ro., 38 po., 27 yds., 2 ft. separately by 11 and 112. 

(20) 380 ac., 3 ro., 32 po. separately by 12 and 106. 

(21) 67 gals., 3 qts. separately by 10 and 257. 

(22) 76 qrs., 5 bus., 2 pks. separately by 13 and 240. 

(23) 6 wks., 6 d., 18 h., 14 m. separately by 11 and 339. 

(24) 84hhds., 43 gals., 1 pt. of wine separately by 27 and 364. 
(26) 43 bar., 13 gals., 1 qt., 1 pt. of beer separately by 39 and 764. 

(26) A person buys 67 lambs at £1. 0*. 9^. each; 73 sheep at 
£2. 2*. lljrf. each; 12 cows at the average of £37. 0*. 2frf. for every 3 of 
them ; and 17 horses at 37 guineas each : the expenses of getting them 
all home amount to 17^ guineas. What money must he draw &om his 
bankers to pay for the whole outlay ? 

(27) There are 7 chests of drawers: in each chest there are 18 
drawers ; and in each drawer 8 divisions ; and in each division there is 
placed £16. 6*. 8d. How much money is deposited in the chests ? 

123. If the multiplicand contain, instead of farthings, some other 
fraction of a penny, the process is exactly the same as the above : thus, 
Ex. 1, if we had to multiply £22. 15*. 4|rf. by 43 ; 



43 = 5x8 + 3 



£. t. d, 

22 . 16 . 4| 





8 


182 . 


3 . 1 
5 


910 . 
68 . 


16 . 6 

6. IJ 



£979 . 1 . 61- 



8 



for ^,xS=^d.=5d, 

forfrf.x3=Vrf. = lJii. 

8 
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Ex. 2. Multiply £36. 10«. 0}^. by 231. 

231 = 7x33=7x3x11. 

£. 9. d. 

36 . 10 . OJ^ 

7 



265 . 10 . 4^ for i?dx7=J?d=4^rf. 
3_ 

766 . 11 . Ofir for ^.xZ=^. 
11 



£8432 . 1 . 3tf for i6^dxll = ^<f.=3Jfrf. 

Ex. XXXIX. 

(1) Multiply £6. 12«. ^d, separately by 3, 11, and 57. 

(2) Multiply £75. 13*. 9Jrf. separately by 4, 16, and 88. 

(3) Multiply £709. 17*. 11^. separately by 6, 26, and 120. 

(4) Multiply £625. 14*. 0^. separately by 42, 44, and 163. 
(6) Multiply £126. 19*. IIJJ^. separately by 48, 144, and 577. 



COMPOUND DIVISION. 

124. Compound Division is the method of dividing a compound 
number, that is, a number composed of several denominations, but all of 
the same kind, into as many equal parts as the divisor contains units ; and 
also of finding how often one compound number is contained in another 
of the same kind. 

When the Divisor is an abstract number. 

Rule. *^ Place the numbers as in Simple Division : then find how 
often the divisor is contained in the highest denomination of the dividend ; 
put this number down in the quotient ; multiply as in Simple Division 
and subtract ; if there be a remainder, reduce that remainder to the next 
inferior denomination, adding to it the number of that denomination in 
the dividend, and repeat the division : carry on this process through the 
whole dividend." 

Ex. 1. Divide £199. 6*. 8d. by 130. 
Proceeding by the Rule given above, 
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130) 


£ 

199 . 
130 

69 
20 


9, d, 
6 . 8 


(1£ 


130) 


1386 
130 

86 


(108. 






12 


"(Sd. 




130) 


1040 
1040 





Therefore the answer is £1. 10*. Qd, 
Reason for the above process. 

We first subtract £1 taken 130 times, from £199. 6s. Sd,y and there 
remains £69. 6s, Qd. 

Now £69. 6*. Qd. = 1386^. Qd. ; from this amount we subtract 10*. taken 
130 times, and there remains 86*. 8^. 

Again, 86*. Sd.=l040d,; from this amount we subtract Bd. taken 130 
times, and nothing remains. 

Therefore £1. 10s. Sd. is contamed 130 times in £199. 6s. Sd. 

Ex. 2. Divide £1076. 4*. 3f^. by 627. 

£. 9» d, 
627) 1076 . 4 . 3f (2£ 
1054 

22 
20 



444(0*. 
12 

627) 6331* (lOrf. 
627_ 

"oi 

4 
527) 247 (Oq. 

Therefore the result is £2. 0*. lOd. and there remains 247 farthings to be 
divided by 527, which division will clearly not give so much as one far- 
thing. 

8—2 



116 ARITHMETIC. 

Therefore the quotient is £2. 0*. lOd. O^fq, 

Note. When the divisor is not greater than 12, the division can be 
easily performed in one line: thus for example, divide £8. 18*. 6rf. by 12. 

£. t, d. 

12 I 8 . 18 . 6 



14 . 10} 
Since we cannot divide 8 by 12, we reduce the £S to shillings, and 
adding in the term IQs., we have to divide 178*. by 12 ; we obtain 14*., 
with remainder 10*.; and since 10*. = 120d.; therefore, adding in the term 
6rf., we have to divide 126d. by 12 ; we obtain lOrf., with remainder^.: 
and since 6d. = 24q., we divide 24q. by 12, and thus we obtain 2q., or ^d. 

Ex. XL. 

(1) £7.16*.2rf.H-2. (2) £6. 8*. 94.-^3. 

(3) £75.8*. 6|</.-- 2. (4) £19. 14*. 9frf.-3. 

(6) £245. 14*. 8rf. ^ 4 (6) £86. 16*. ^d. -r 5. 

(7) £82. 13*. 7Jrf.-^6. (8) £435. 17*. 2Jd.-^7. 
(9) . £409. 6*. 2d. ^ a (10) £605. 0*. l^d. -r 9. 

(11) £386. 16*. 51^.4-11. (12) £473. 14*. 6d.-f-12. 

(13) £33. 18*. 6d.^ 23. (14) £39. 1*. 5}rf.-r31. 

(15) £12. 18*. 4}^. 4- 39. (16) £165. 15*.8fd.-rl39. 

(17) £62. 1*. 7id. -4- 198. (1 8) £2728. -f- 744. 

(19) £1288. 1*. 8rf. -- 754. (20) £37. 3*. Id. -- 74. 

(21) £492710. 1*. 8d. - 6362. (22) £162. 3*. 6d. ^ 156. 

(23) £130264. 9*. 6d.H- 9416. (24) £1746 --2737. 

(25) £2648.18*.9d.-^357. (26) £344. 0*. 81^.^129. 

(27) 1283 cwt., 4 lbs. -^ 75. (28) 178 cwt., 3 qrs., 14 lbs. -f- 53. 

(29) 206 mo. of 28 days, 4 d. -f- 26. (30) 684 d., 8 h., 9 m. ^ 47. 

(31) 15cwt.,271b., 110Z.--456. (32) 76 cwt. -^ 963. 

(33) 75 ac., 3 ro., 39 po. -4- 26. (34) 13 ac, 1 ro. ^ 147. 

(35) 91yds., 2qrs., lna.-=-903. (36) 97 qrs., 3 bus., 3 pks.-^ 107. 

(37) £ 12 ^ 000625 ; and £ 36 4- '001875. 

125. It may sometimes be found convenient to break up the divisor 

into factors : thus, 

Ex. 1. Divide £37. 14*. by 24. 

24=4x6. 

£. t, d. 

4 37 . 14 . 

^ 9.8.6 

£1 . 11 . 5 



24 i 



COMPOUND DIVISION. 



117 



Ex. 2. Divide £131. 2s, 8^. by 48^ and also by its factors 6 and 8^ 
and shew that the results coincide. 



£, 9, d, 

48)131 , 2 . 8J (2^. 
96 

35 






20 

48) 702 (14*. 
48 






222 






192 
30 






12 






48) 368 {Id. 
336 






32 






4 






48 ) 130 {2q. 
96 






34 






Therefore the quotient is £2. 14*. *J\d, ^q. 






Now, dividing by the factors 6 and 8, we get 






6 


£. s. d. 
131 . 2 . 8J 


(f- 


• 


8 


21 . 17 . lif 


£-l7\ 




2 . 14 . 7JJJ 


8-24;- 




Ex. XLI. 







In the following examples, divide by the numbers themselves, and 
then by any factors composing them ; and shew that the results are the 
same. 



(1) £440. 16*. 9^^. -^15. 

(3) £123.13*. 0£rf.-- 99. 

(6) £371. 2*. 9i</.--18. 

(7) ^'972. 16*. 10J^.-^132. 
(9) £2016.2*.2irf.^l08. 



(2). £678. 19*. 9Jrf.-=-32. 

(4) £236. 17*. -^ 96. 

(6) £316. 11*. 7Jrf.-^42. 

(8) £860. 11*. lid.--198. 

(10) £3363.0*. 112^. -r 628. 
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126. If the Divisor be 10, iOO, 1000, &c., the operation of Division is 
usually performed, by pointing off as decimals, one, two, three, &c. figures 
accordingly at the right hand of the dividend. 

Thus, Ex. 1 : Divide £5362. 10^. by 100. 



Long Method, 


Usual Method. 


£, s. 


£, s. 


100) 6362 . 10 (53£. 


5362 . 10 


500 


20 


362 


1240 + 10*. 


300 


= 12-50*. 


62 


12 


20 


6-OOi. 


1240 + 10=1250*. 




100) 1250 (12*. 




100 




250 




200 




50 




12 




100) 600 (6rf. 




600 





Therefore the quotient is £53. 12*. 6i. 
Reason for the above process. 

£5362.10*.-100=^^^ 



10.?. 
"^100 



_ £5362+— -£53+— + ^^^ 

_ T «co . (62 X 2 0)^. . 10*. 
~^^^^"~100~""*"106 

~£n'\ I (^240 + 10>. 
^£53+ __ 



= £53 + 



1250*. 



100 
= £53 + 1250*. 

= £53+12*.+ 



50*. 
100 



.£53+12*.+ (^5^. 
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= £63 + 12j?. + 6rf. 
= £6S,12s,6d. 

Ex- 2. Divide£16(>8. 15«. byl500. 

1500=3x5x100; 

first divide by the fectors 3 and 5, and then by 100 : it will be found best 
in all cases of this kind to do so. 

£. 9. 

1668 . 15 



556 . 5 



3 

5 

£111 . 5 
20 

2-25*. 
12 

3-OOc/. 
Therefore the quotient is £ 1. 2s. Sd, 

Ex. XLIL 

(1) £396. 9«. 2f?.-rl0. (2) £1787.105.-^-100. 

(3) £ 2025. -f^ 1000. (4) £1447. 18*. 4rf.-^ 1000. 

(5) £262. 10s. -^ 2400. (6) £26380. 4s. 2c?. ^25000. 

(7) 21 ac., 3 ro., 17 perches x 02 ; and £375. 3s. x 0507. 

(8) 24 ac., 3 ro., lO perches x 1 12, and x 11-2. 

127. When the divisor and dividend are both compound numbers of the 
same kind. 

Rule. ''Reduce both numbers to the same denomination : divide as 
in Simple Division, and the result will be the answer required." 

Ex. How often is Bs, 3^. contained in £15. 8s. 9d, ? 

Proceeding by the above Rule, 



«. 


d. 


£. «. d. 


5 . 


3| 


15 . 18 . 9 


12 




20 


63 




318 


4 




12 


255 




3825 
4 




15300 






255) 16300 (60 






1530 



Therefore 60 is the aaayrenc* 
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Reason far the above process. 

5s, Sf (f . = 255 farthingSy 
£15. lar. 9<f. = 15300 farthings ; 

and 255 farthings suhtracted 60 times from 15300 farthings leave no re- 
mainder. 

Ex. XLIII. 

(1) £2.l2s,8d,^ls.4id. 

(2) £55. 18*. lOJi/-^ £2. 8*. 7ld, 

(3) £160. 4*. 8J^.-£1. 10*. 6ld. 

(4) £401. 4*. Sd,~-£2. Us. 5^J<f. 

(5) 44cwt., 2qrs., 11 lbs.H-1 cwt., 2qrs., 17 lbs. 

(6) 272 yds., 1 qr. -=- 7 yds., 2qrs., 1 na. 

(7) 9487 bus., 2pks.-^143bus., 3pks. 

(8) 1416 ac., 2ro., 16po.-=-4ac., 3 re, 27 po. 

(9) 57 lea., 1 mi., 956 yds. 4- 7 fur., 87 yds., 1ft., 5 in. 
(10) 617 Ids., 1 qr. -^ 12 qrs., 1 pk. 

128. We shall now add some examples of the Multiplication and 
Division of numbers, comprising different denominations, but of the same 
kind, by mixed numbers. 

In the case of Multiplying by a mixed number, it will generally be 
found advantageous, first to multiply by the integral part, and then to 
add to the result thus obtained the result given by multiplying by the 
fractional part. 

Thus, for example: Multiply £2. 6*. Qd. by 3^. 

(£2. 6*. Sd.)xS=£7. 
(£2.6*.8rf.)x7_£16.6*. 8<f. ^^ ,_ __ 

id ~ 10 ^^^' ^^*- ^• 

Therefore (£2. 6*. 8fl?.) x3^=£7. + £l. 12*. 8^. = £8. 12*. 8i. 

In Division it will be found advantageous to reduce the mixed num- 
ber to an improper fraction. 

Thus, for example: Divide £89. 17*. 6Jrf. by 19|<f. 

19f=^. 

Now £89.17..62^..vJ^«^'^y^>^ 
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£. 

89 . 


17 . 


4 


79) 359 . 
316 


10. 


3 


43 
20 






79) 870 (11*. 
79 


K 


80 
79 







(4£ 



12 
79) 15 {Od. 
Therefore the quotient is £4. 11*. O^^d. 

Ex. XLIV. 

(1) £13. 12*. Hid. X 2J. (2) £7. 0*. O^d. x 3^. 

(3) £40. 11*. Q^. X 57^. (4) 3ro., 35 po., 27|yds. x 81 J. 

(6) 4 mi., 3 fur., 37 po., 4J yds. x 5f (6) 84 tons, 13 cwt., 3 lbs. x 23J. 

(7) £50. 10*. 7d, -4- J. (8) 597 cwt., 2 qrs., 8 lbs. -r- 13J. 
(9) £9. 9*. 7^y^. ^ 3J. (10) 6491 yrs., 8 mo. 4- 375^. 

(11) £20. 18*. 2J{^.-f-12Jf. (12) 571yds., 2qrs., lna.H-23f. 

Miscellaneous Examples, depending on Arts. (110 — 128), worked out. 

Ex. 1. A person bought 500 yards of cloth at 15*. 9d, a-yard, and 
retailed it at 16*. Sd, a-yard : what was his profit ? 
His proi&t on 1 yard = 16*. 3d -15*. 9i. 

-6df., 
therefore his whole profit = (6 x 500)rf, 

= 250*. 
= £12. 10*. 
Ex. 2. A spring of water, which yields 75 gallons an hour, supplies 
600 families : how much water may each family use daily ? 
The daily supply of water = (75 x 24) gallons ; 

75 x24 
therefore each family may use daily ^^^ - gals., or 3 gals. 
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Ex. 3. How many revolutions will a wheel, which is 4 yards in cir- 
cumference^ make in 3 miles ? 

3 miles =(3 x 1760) yards =5280 yards, 

and since the wheel passes over 4 yards in one revolution ; 

—J- or 1320= number of revolutions required. 

Ex. 4 The value of a mark being 13^. 4d., and that of a moidore 
27*., how many half-crowns are there in 30 marks + 40 moidores % 

30 marks + 40 moidores = (13*. 4rf.) ^ 30 + 27*. x 40 

= (160 X 30)rf. + (27 X 12 X 40)rf. 
= (4800+12J)60)rf, 
= 17760^. 
1 half-crown = 30rf. ; 

therefore number of half-crowns required = — stt- 

=592. 

Ex. 5. How many guineas, sovereigns, half-crowns, and shillings, 
and of each an equal nimiber, are there in £1246 ? 

Now, 1 guinea +1 sovereign +1 half-crown +1 shilling 

= (42 + 40-1-5 + 2) sixpences 
=89 sixpences; 
and £1246=(1246 x 20 x 2) sixpences =49840 sixpences ; 

the question therefore is reduced to this : How often are 89 sixpences 
contained in 49840 sixpences? 

XT 1. -J 49840 

Number required = ^ 

= 660. 

Ex. 6. How much water must be added to a cask containing 
60 gallons of spirit at 12*. Qd, a gallon, to reduce the price to 8*. a gallon? 

Cost of cask = (12«. 6d ) X 60, , 

= (150 X 60)rf. 
8». = (8xl2)d.; 

therefore — ^ — r^ , or — , or 93J=the number of gallons which the 

cask must contain, in order that its contents may be sold at 8*. a gallon. 
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Therefore (93|— 60), or 33J=the number of gallons of water which 
have to be added, 

Ex. 7. How many yards of cloth, worth 3*. 7J^. a-yard, must be 
given in exchange for 144 yards of cloth, worth 18*. 1 Jd. a-yard ? 

The value of 144 yards at ISs. l^d. a-yard, 

= (ia?. Ijd.)xl44^ 
= £130. 10*. 
= 62640 half-pence; 
and 3*. 7id.=S7 half-pence; 

therefore the number of yards required^ — ^= — =720. 

Or thus, since 1 8*. 1 Jrf. = (Ss. 7}^.) x 6, 
it is clear that the number of yards required = 144 x 5, 

=720. 

Ex. 8. A traveller walks 22 miles a-day, and after he has gone 84 
miles another follows him at the rate of 34 miles a-day ; in what time 
will the second traveller overtake the first? 

The second traveller has to walk over 84 miles more than the first 
before he can overtake him. 

Each day he walks (34—22) or 12 miles more than the first; 

therefore f| or 7 is the number of days required. 

Ex. 9. A mixture is made of 8 gallons of spiiits at 12*. lOd. & gallon, 

7 gallons at 10*. 6d. a gallon, and 10 gallons at 9*. Id. a gallon ; at what 

price per gallon must the mixture be sold, Ist, that the seller may 

neither gain nor lose by his bargain ; 2nd, that he may gain £1. 13*. by 

it ; 3rd, that he may lose 7 guineas ; and 4th, that he may reserve 10 

gallons of the mixture for himself, and sell the remainder so as to realize 

the money he laid out ? 

£. *. a, 
8 gallons at 12*. lOd. cost 5.2.8 

7 gallons at 10*. 6d. cost 3 . 13 . 6 

JO gallons at 9*. Id. cost 4 . 10 . 10 

therefore 25 gallons cost £13 .7.0 , 

Ist If he is neither to gain or lose, he must sell 1 gallon for 

£13. 7*. 

— 2^—^ ; which, worked out, gives 10*. Q^, as the price required. 
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2nd. If he is to gain £l. IQ9. 

26 gallons must be sold for £13. 7«. + £1. ISs., or £15. ; 

therefore, 1 gallon must be sold for -^ ; which, worked out, gives 12*. 

as the price required. 

drd. If he is to lose 7 guineas, 

25 gallons must be sold for £13. 7s.— £7- 7s. or~£6. ; 

£6 
therefore 1 gallon must be sold for ^; which, worked out, gives 

4s. 9ld. f 9. as the price required. 

4th. If he is to retain 10 gallons for his own use, 

15 gallons must be sold for £13. 7s. ; 

£13 7s 
therefore 1 gallon must be sold for — r^ — ' ; which, worked out, gives 

l7s. 9^. f^. as the price required. 

Ex. 10. A club, consisting of 56 persons, joined for a lottery ticket 
of 12 guineas value, and it came up a prize of £7000 : what sum did each 
man contribute, and what did each man gain ? 

56 persons subscribe 12 guineas ; 

therefore each person subscribes — ^^ , 

or 4s. Qd. 

56 persons receive a prize of £7000 ; 

., - , . £7000 

therefore each person receives — ta— , 

or £125; 
therefore each person gains £125.-4*. 6d. 

= £124. 15*. 6rf. 

Ex. 11. Divide £20 among Ay B, and C, so that B may have 2 
guineas more than A, and that C may have 2*. less than B, 
Now B*% share = ^'s share + £2. 2s, 

C's share = 5*s share — 2*. 

= ^'s share + £2. 2s. - 2*. 
= ^*s share + £2. 
But, by the question, 

<4's share + B's qhare + Cs share = £20, 
or A'^ share + (il's share + £2. 2*.) + (^'s share + £2.) = £20, 



DECIMAL COINAGE. 125 

# 

or 3 times A's share + £4. 2*.= £20 ; 
therefore evidently 3 times A's 8hare=X*20.— £4. 2s. 

= £15. 18«., ^ 

or A's share = )z — ' = £5. 6s. 

o 

B^a share = £7. 8*. C*s share = £7. 6s. 

Ex. 12. Divide £8. lis. Gd. among 5 men^ 6 women, and 7 boys; 
giving each woman twice as much as each boy, and each man thrice as 
much as each woman. 

Since each woman's share = twice each boy's share, 
therefore 6 women*? shares =12 boys' shares. 
Again, since each man's share = thrice each woman's share, 
therefore, 5 men's shares =15 women's shares, 

=5=30 boys' shares, 
but 5 men's shares + 6 women's shares +7 boys' shares =£8. lis. 6d.^ 
or 30 boys' shares +12 boys' sliares+7 boys' shares =£8. lis. 6d., 

or 49 boys' shares =£8. lis. 6d. 

=343 sixpences. 

Therefore, each boy's share = -r^ sixpences, 

= 7 sixpences =3*. Gd. 
Therefore, each woman's share =7*., 

each man's share =£1. Is. Od. 

DECIMAL COINAGE. 

129. It may be well to notice here some of the advantages which 
would result from a decimal coinage of pounds, florins, cents, and mils ; 
the pound being of the same value as the pound sterling at present ; the 
florin being =3^ of £1. ; the cent being =^th of a florin, or=YJ^th of 
£1. ; the mil (m.) being =^th of a cent, or=^th of a florin, or=y^^th 
of £1. The Table would stand thus : 

10 Mils make 1 cent, 1 c. 

10 Cents 1 florin, Ifl. 

10 Florins 1 pound, £1. 

130. In such a system, much of the labour of reducing superior to 
inferior denominations, and the converse, would be done away with ; for 
we could at once say, £24. 3 fl. 7 c. 2 m. = 24372 m. Since by performing 
the operation of reduction at length, we obtain 
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£» fl* c* m. 
24 . 3 . 7 . 2 
JO 

240 + 3, or 243 fl. 
_10 

2430 + 7, or 2437 c. 

10 



24370 + 2, or 24372 m. 
or we might say £24. 3 fl. 7 c. 2 m. = £24372 ; 

for£24. 3fl. 7c 2m.=£(24+^+ j^+ jA_) 

.24000 + 300 + 70 + 2 



= £- 



1000 



= £ 



24372 



1000 
= £24-372. 
Similarly, £24. 3 fl. 7 c. 2 m. = 243 72 fl., or = 24372 c. 
Conversely 24372 mils =£24. 3fl. 7 c. 2 m., 
for, proceeding by Rule (Art. 116), we get 



10 
10 
10 



24372 



2437 -2 m. 
243 -7 c. 



24-3fl. 

hence 24372 m. = £24 3 fl. 7 c. 2 m. ; 
or we might say 24372m. = £24372 ; 

for 24372 m. = £^j-?^? = £24-372. 

Similarly 24372 m. =24372 fl., or =2437*2 c. 
Again, £18. 3fl. 9 m. = 18309 m., 
for, proceeding by Rule (Art. 116), 

£, fl; m. 
18 . 3 . 9 
JO 

180+3, or 183 fl. 
10 

1830 c. 
10 

18300+9, or 18309 m. 



DECIMAL COINAGE. 127 

or we might say £18. 3fl. 9 m. = £18*309 ; 

for£18. 3fl. 9m. = £(l8+-'^ +-2_+_5_\ 

V 10 100 1000/ 

^ /18000 + 300 + 9V 

V lObO ) 
^183^ 

1000 
= £18-309. 

Similarly £18. 3fl. 9 m. ='l83-09 fl., or = 1830-9 c. 
Conversely 18309 m. = £18. 3fl. 9 m. 
for proceeding by Rule (Art 116) we get 

m. 



10 
10 
10 



28309 
1830-Om. 



ia3-0c. 



18-3fl. 
or, 18309 m. = £18. 3fl. Oc. 9 m. 

Similarly 18309m. = £^^^= £18309 , 

or 18309 m. = 183iQ9 fl., or = 1830^ c. 

Again; £254. 5 J c. = £254. 6'5 c. 

100 



26400 C. + 6-6 c. 
=2o406-6c. 
= 254055 m. 
Also, £254 5J fl. = £254. 5*25 fl. 

10 

2640 fl. + 5-25 fl. 
= 2546-25fl. 
= 25452-5c. 
= 264525 m. 

Ex. XLV. 

Reduce, expressing in each successive inferior denomination and 
verifying each result : 

(1) £15. 6fl. to mils, and 6fl. 3c. 2m. to mils. 

(2) £30. 9lfL to mils, and £96. Ifl. 2c 9m. to Jfuls. 
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(3) £18. 6 Jc. to mils, and €jfl. to mils. 

(4) £10. 1 m. to mils, and £46. 2^ c. to mils. 

131. The addition, subtraction, multiplication, and division of money 
would also be much simplified by the adoption of a decimal coinage, as 
will be evident from the following examples. 

Ex. 1. Find the. sum of £18. 6 fl. 3 c. 6 m. ; 9 fl. 9 m. ; £24. 1 m. ; 
3c.2m.;5Jfl. 

£18. 6 fl. 3 c. 6 m. = 18635, or= 18 635, 

9fl. 9m.= 909, or= 909, 

£24. lm. = 24001, or= 24001, 

3 c. 2m.= 32, or= 032, 

61 fl. = 626, or = -626 , 

44102 m., or =£44102. 

each of which results =£44. 1 fl. 2 m. 

Ex. 2. From £16. 3 c. 2 m., subtract £14. 4 fl. 9 m. 

m. £. 

£16. 3 c. 2 m. = 16032, or=16032, 

£14. 4 fl. 9 m. = 14409, * or =14409 , 

1623 m., or £1623. 

each of which results = £1. 6fl. 2 c. 3 m. 

Ex. 3. Multiply £16. 3 c. 2 m. by 23. 

£16. 3c. 2 m. = 16032m., or =£16032. 

m. £. 
16032 16032 
23 23 

48096 48096 

32064 32064 



368736 m. £368*736 

each of the above results = £368. 7fl. 3 c. 6 m. 

Ex. 4 Divide £368. 7 fl. 3 c. 6 m. by 23. 

In other words, divide 368736 m. by 23, or £368*736 by 23. 
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23) 368736 (16032 
23 


23) 


368736 (16032 
23 


138 
138 






138 

138 


73 

69 






73 
69 


46 
46 






46 

46 



each of the ahove Tesalts=£16. Ofl. 3c. 2m. 

Nate. Similar advantages would resnlt from the use of a decimal 
system in weights and measures. 

Ex. XLVI. 

1. Add together 

(1) £76. 8fl. 5 c. 3m. ; £27. 9fl. 9 m.; £84. 1 c. ; £56. 3 fl. 6 c. 2m.; 
£19. 1 m. 

(2) £252. 2Jfl.; £300. 2}c; ^fL; 5Jc 

2. Find the difference hetween 

(1 ) £19. 5 fl., and £16. 3 fl. 9 c. 

(2) £20., and £19. 9fl. 9 c. 9 m, 

(3) £5. 5} fl., and £4. 4 .}c 

3. Multiply 

(1) £76. 8 fl. 3 m. separately hy 5 and 63. 

(2) 9fl 2Jc. separately hy 18 and 1008. 

(3) £150. 5 m. separately hy 2005 and 18576. 

4. Diyide 

(1) £l94 5fl.7c. 5m.hy5. 

(2) £10764. 2 fl. 4 HL hy 11. 

(3) £342136. 8 fl. hy 7380. 

Ex. XLVIL 

Miscellaneous Questions and Examples on Arts. (100 ^131). 

Note.— Where tbe oontnuy is not expreawd, a year is supposed to consist of 365 days. 

I. 

(1) Explain the meaning of the term ' Reduction.' Reduce 637983 
half-guineas into seyen-shilling pieces, and also into groats. 
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(2) What is the standard of the gold, and silver, and copper coinage 
in this kingdom ? According to the present law in England for what 
snms respectively are copper and silver legal tenders ? 

(3) What is meant hy 'Compound Multiplication'? Can concrete 
numhers of the same or different kinds be multiplied together ? Give 
the reason. What is the cost of school accommodation for 137^0 chil- 
dren at £1. 18«. 6^. each? 

(4) How many nobles are equivalent to £26. lis. ? 

(5) A person bought 1763 yards of cloth at Bs, 3|d per yard, and 
retailed it at 6^. lid. per yard : what was his profit ? 

(6) A person's weekly income is £14, and his quarterly expenditure 
is £128. 10& ; how much will he have saved at the end of 8 years ? 
(supposing a year to consist of 52 weeks). 

(7) An equal number of guineas, pounds, half-guineas, crowns, and 
half-crowns amount to £398. 5s, : how many of each sort are there ? 

(8) What quantity of water must I add to a pipe of wine, which 
cost £90^ to reduce its price to 10s, a gallon ? 

II. 

(1) Explain the meaning of 'Compound Division': what different 
cases are there of it ? If £1844. 2s. Q^d, be divided equaUy among 49 
persons, how much will each receive ? 

(2) A house and its furniture are worth £6734. 5s, 9d.; but the 
house is worth 8 times as much as the furniture; what is the house 
worth ? 

(3) Define ' a square', ' a cube ' ; shew clearly by a figure how many 
cubic feet there are in a cubic yard. Reduce 4203239040 cub. in. to cub. 
yds. ; and find how how many grains of wheat there are in a load^ if a 
pint contains 7000 grains. 

(4) Divide £3. ISs, dd, between two persons, so that one shall re- 
ceive half as much again as the other. 

(5) A jeweller sold jewels to the value of 834 guineas, for which he 
received in part 1429 dollars, worth 4^. 6d, each ; what sum remained 
unpaid ? 

(6) The tax on a certain property amounts to £974. 16*. 3Jrf. at the 
rate of 2s, 2Jd. in the pound. What is the value of the property ? 

(7) If I bottle off two-thirds of 2 pipes of wine into quarts, and the 
rest into pints, how many dozens of each shall I have ? 

(8) A servant's wages are £10. Qs. a year, how much ought he to 
receive for 7 weeks ? (supposing a year to consist of 52 weeks). 
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IIL 

(1) What are the different uses to which Troy weight and Avoir- 
dapois weight are respectively applied ? Express 66 Ihs. Avoirdupois in 
lbs., &c., Troy. 

(2) A fector bought 56 pieces of stuff for £1569. 17 s. 4d. at 4*. lOrf. 
a yard : how many yards were there in each piece ? 

(8) How many farthings are there in 5 half-sovereigns, 5 half-crowns, 
5 sixpences, and 5 half-pence 1 

(4) Goods are bought at Q\d, per lb., and the cost of carriage is 
1^. per lb. ; they are sold at £4 10«. per cwt. : what is the gain or loss 
per cwt. ? 

(5) What is meant by a ^mean solar day'1 How does the 'solar' 
year differ from the ' civil' year ? State clearly the methods which have 
been adopted to correct the error arising therefrom. 

(6) A gentleman laid up in the year 1851 £294 Is. 6d,, having spent 
daily £1. 12«. Qd, : what was his income in that year ? 

(7) Divide 198 guineas among 4 persons, so that the second may 
have twice as much as the first, the third 3 times as much as the second, 
and the fourth 4 times as much as the third. 

(8) A person with £5. 7 florins, 9 cents, and 1 mil. in his pocket, goes 
to the sea-side for 2 days : he spends in Railway faie 6 fl. 2 c. 5 m. ; in 
cab fare 1 fl. 2 c. 5 m. ; and his Hotel bill is 13 fl. 5 c. What sum does he 
return home with? 

IV. 

(1) What are the standards of weight and capacity in England, and 
how are they fixed ? 

(2) The ages of two persons amount to 61 years ; the difference is 
23 years: what are their respective ages? 

(3) How many Rubles at Ss, 4^, each are equal in value to 378 
Napoleons, at 158, 9|rf. to the Napoleon ? 

(4) A hundred sovereigns all equally light, are worth ninety-five 
pounds ; what is the value of each in shillings ? « 

(6) Find 

1. The sum of £27. 3 c. 9 m. ; £660. 2J fl. ; £30. 3 c. 7 m. 

2. The quotient of £405. 5 fl. 3 c. 6 m. by 16. 

(6) A person lays out £43. ds, 4d, in spirits at 5s. 4d. a gallon ; some 
of which leaked out in the carriage ; however, he sold the remainder for 
£54, at the rate of 7s. 6d. a gallon : how many gallons leaked out ? 

(7) If a piece of ground contain 24 acres, and an indosure of 17 
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acres^ 3 roods be taken out of it, how many perches are there in the 
remainder ? 

(8) How many hours have elapsed since the birth of Christ to the 
year 1852, supposing each year to consist of 865 days, 6 hours ? 

V. 

(1) Explain how the statute defines *a yard/ with reference to a 
natural standard of length. Find the corresponding linear unit, when 
an acre is one hundred thousand square units. 

(2) How many barley-corns will reach round the earth, supposing 
the circumference of it to be 25000 miles ? 

(3) If a single article cost 3«* 7d,y how many dozens can be bought 
for £86. 10*. ? 

(4) A bankrupt owes £3549, and can pay 17*. 6d, in the poimd. 
M^at are his efiPects worth, and what loss do his creditors sustain ? 

(5) A piece of money is worth 16*. 3d. ; how many guineas are there 
in 253 such pieces ? 

(6) How many times will a pendulum vibrate in 24 hours, which 
vibrates 5 times in 2 seconds ? 

(7) If the sum paid for 247 gallons of spirit amount, together with 
the duty, to £619. 11*. 2d. ; and the duty on each gallon be ^th part of 
its original cost ; what is the duty per gallon ? 

(8) 12 persons on a journey each spend £23. 4 c. 6 m. in board and 
lodging ; 6 of them agree to pay the travelling expences, the share of 
each amoimting to £18. 1 m. Find the amount of expenditure during 
the journey. 

VI. 

(1) What is the meaning of the word ' Carat' as applied to gold, and 
as applied to diamonds? How many 'carats* fine is standard gold? If 
from 2793461 lbs. Troy of gold there be coined £130524465. 4*. 6d., find 
the value of each lb. 

(2) A wheel makes 614 revolutions in passing over 1 mile, 467 yards, 
1 foot : what is its circumference ? 

(3) How mucS must I pay for 455 Napoleons, a Napoleon being 
worth 16*. 4jrf. ? 

(4) A grocer buys a hogshead of sugar, containing half a ton, for 
£30, and retails it at l^d. per lb, ; how much money does he make ? 

(5) A merchant buys 10 gallons of spirit at 12*. a gallon : 15 gallons 
at 14*. Qd, a gallon ; and 18 gallons at 15*. 9d. a gallon : what will be 
the price of a gallon of the mixture, so that he may gain £2. 5*. 6d, on 
his outlay ? 
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(6) A gentleman distributed £41. 5s. among 12 men^ 16 women^ 
and 80 children ; to every man he gave twice as much as to a woman, 
and to every woman three times as much as to a child : what did each 
receive ? 

(7) A chain, 11 yards long, is divided into 50 equal parts, called 
links; find how ijciany square links there are in an acre. 

(8) A merchant expends £1636. 58. on equal quantities of wheat at 
£2. 28, a quarter, barley at £1. l8. a quarter, and oats at 14s. a quarter : 
what quantity of each will he have ? 

VIL 

(1) How many minutes are there in the 10 years, of which the first 
is 1852 ? 

(2) Divide 425 tons, 15 cwt., 2 qrs., 12 lbs., by 27 : and 1361 m., 
4 for., 28 po., by 28 : and find how many moidores are equivalent to 
198 guineas 1 

(3) Two boys run a race of 1 mile, one of them gains 5 feet in every 
110 yards ; how far will the other be left behind at the end of the race ? 

(4) Light travels at the rate of 192000 miles a second : how many 
days will it be in coming to us from the star a Centauri, supposed to be 
20 billions of miles distant ? 

(5) Divide £100. 28. 6d. equally among 45 people ; supposing 20 of 
them to have received their portions, and 10 of the remaining 25 to 
have given up their portions to the other 15, how much would each of 
the 15 receive ? 

(6) A father left hb eldest son £5000 more than he left his second 
son, and the second son 1500 guineas more than the third ; to the third 
he left 12000 guineas : what was the eldest son's portion ; and what sum 
did the father leave to his 3 sons 1 

(7) A person buys 128 gallons of wine at Qs. 6d. a gallon : how many 
gallons of water must be added to it, in order that he may gain £5. 128, 
on his outlay, and retail the wine at 58. a gallon ? 

(8) A bankrupt has good debts to the amount of £456. 188. Sd. ; 
and the following bad debts, £360. 7«. 6d., £120. 13*., and £21. 4*., for 
which he receives respectively 4, 5, and 10 shillings in the £ ; his own 
liabilities amoimt to £4558 ; how much can he pay in the £ ? 

Yin. 

(1) Can you attach any meaning (1) to the multiplication of 6*. 6<f. 
by £1, 28. 3d., (2) to the division of 1 yard, 2 feet, 3 inches by 6 feet, 
8 inches 1 State reasons for your answer. 
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(2) A carriage-load is found to weigh 1 ton, 3 cwi^ 1 qr.^ and it 
consists of 815 equal packages; what is the weight of each ? 

(3) A gives to B 98 gallons of brandy worth 25«. Qd, a gallon, and 
gets in return 39 guineas and 576 yards of cloth : what is the value of 
the cloth per yard ? 

(4) A person counts on the average 7000 shillings in an hour : what 
sum will he count in 67 days, if he work 9 hours a day ? 

(5) A gentleman's average daily expenditure for the year 1852 is 
£2. 0«. 1^.; and this allows him to lay by £50 at the end of the year: 
what is his income ? 

(6) Shew how to perform the following operations : (1) the addition 
of £896. 5fl. 4c. 7m.; £391. 5fl. 3c. 8m. ; £23. 9c. 6m.: (2) the sub- 
traction of the second sum from the first; and (3) the multiplication of the 
third by 248 ; reading oflF each result. 

(7) A grazier left to his 5 children in equal portions 175 oxen, 2003 
sheep, 563 pigs, and 87 fowls : what was the value of each of their for- 
tunes, supposing the oxen to be worth 11 guineas each, the sheep a 
guinea and a half each, the pigs half-a-guinea each, and the fowls M, 
each? 

(8) I hire a house at £90 a-year ; which is assessed in the rate-book 
at f ths of its rent ; I agree to pay the rates upon it, viz., 3 poor's-rates 
of 9rf., lOrf , and 1*. 2d. respectively in the £, a church-rate of 8d. in the 
£, and a paving-rate of Is, 7d, in the £ : what is the whole annual cost 
of the house ? 

IX. 

(1) Explain the calendar as now in use. On June 21 of 1851 the 
Duke of Wellington had lived 30,000 days. Find the day and year of 
his birth. 

(2) The fore- wheel of a carriage is 10 feet in circumference, and the 
hind- wheel is 16 feet: how many revolutions will one make more than 
the other in 100 miles ? 

(3) A loaded truck weighs 4 tons, 3 qrs., 1 lb. ; the truck itself 
weighs a ton and a half, and it contains 758 equal packages : find the 
weight of each package. 

(4) A has 35 ponies, each worth 15 guineas, and B has 24 horses, 
each worth £24 158. : should they exchange, which of them ought to 
give money also, and how much ? 

(5) Sound travels at the rate of 1142 feet a second : if a gun be dis- 
charged at the distance of 4} miles, how long will it be, after seeing the 
flash, before I hear the report ? 
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(6) How many times will a dock^ which chimes the quarters, strike 
and chime in 1854 ? 

(7) How long will a person be in walking from Cambridge to Ely, 
a distance of 16 miles, when he takes 110 steps of 2} feet every minnte ? 

(8) A manufacturer employs 60 men and 45 boys, who respectively 
work 10 and 14 hours per day during 5 days of the week, and half the time 
on the remaining day ; each man i-eceives 6d. per hour, and each boy 2d, per 
hour : what is the amount of wages paid in the year ? (a year = 52 weeks). 

X. 

(1) What will be the expence of forming a railway 146 miles in 
length, at 8 guineas a yard ? 

(2) A gentleman's income is 2000 guineas ; he spends £18 per week 
upon personal expences, and his annual subscription to charities amounts 
to £150 : what will be the state of his finances at the end of 8 years ? 
(reckoning 52 weeks to the year). 

(3) Find the value of 12 lbs., 8 oz. of copper coin, having given that, 
12 penny pieces weigh 8 oz. 

(4) What is the price of 7 packages of cloth, each package contain- 
ing 7 parcels, each parcel 27 pieces, and each piece 81 yards, at the rate 
of 1} guineas for 3 yards ? 

(5) A mixture is made of 6 gallons of spirits at 6 fl. 2 c. 5 m. 
per gallon, 4 gallons at 9 fl. per gallon, and 10 gallons at £1. 1 fl. 1 c. 5 m. 
per gallon ; End the price of a gallon of the mixture. 

(6) If 5000 people took in hand to count a billion of sovereigns, and 
beginning their work at the commencement of the year 1852, could each 
count on the average 100 sovereigns a minute (without intermission), 
when would they finish their task ? 

(7) I have a bank-note of £20, a note-of-hand for £6. lOs, and in 
several coins, as follows ; in copper, 13 farthings, and 45 half-pence; in 
silver, 36 three-pences, 58 groats, 96 sixpences, 67 shillings, 97 half- 
crowns, and 126 crowns; in gold, 65 half-guineas, 77 guineas, and 34 
moidores : how much have I altogether ? 

(8) In a manufactory there are employed 5 foremen, each at 4«. 6d, 
a-day, 63 workmen, each at 2*. 9d. a-day, 75 boys, each at 1*. 8rf. a-day, 
and 47 girls, each at 1*. 4Jrf. a-day ; they work 6 days in the week : how 
much will their master have to pay in wages per week, and how much 
per year ? (a year = 52 weeks). 

XL 

(1) Divide £6842. 14^. 5d, among 3 persons, so that the first shall 
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have £568. 14^. 4d. more than the second^ and the second £728. IQs, 2d, 
more than the third. 

(2) If a person spend £152. lOs. a-week ; what must he his daily 
income that in 15 years he may lay hy £7522. 10*. ? (a year =52 weeks). 

(3) Find how often 3 cwt., 2 qrs., 27 Ihs., 15 oz. is contained in 
4 tons, 13 cwt., 2 qrs., 27 Ihs., 7 oz. ; and verify the result. 

(4) A person hought 4 hales of cloth, each hale consisting of 6 pieces, 
and each piece of 27 yards, at £16. 4«. per hale ; what was the price of 
the whole, and what the rate per yard ? 

(5) Supposing 5000 persons, and 1500 carriages to pass over 
Waterloo Bridge, daily, during the present year, the former paying a 
toll of a half-penny each, the latter a toll of 2d. each ; what will he the 
amount of toll raised at the year's end ? 

(6) If a person spend 200 guineas during the £rst sik calendar 
months of the year 1853, what is his average daily expenditure 1 

(7) What quantity of tea at 4*. 5^d. per Ih., must he given in ex- 
change for 5 cwt., 3 qrs. of sugar, at 7s. lO^d, per stone 1 

(8) A father left 5 sons ; and his property consisted of £500 in cash, 
and 5 hills of £48. lOs. 6d. each. He ordered £20 to he hestowed on his 
hurial, and his dehts, amounting to £164, to he paid : then the residue of 
the property to he thus divided, viz., one-third part to go to the eldest 
son, and the remainder to the other four sons in equal portions : what 
was the share of each son? 

XII. 

(1) A gentleman sent a tankard to his silversmith, which weighed 
100 oz., 16 dwts., and ordered him to make it into spoons, each weighing 
2 oz., 16 dwts. : how many spoons did he receive ? 

(2) A gentleman's estate, for the 5 years ending with 1849, yielded 
£1227. 168. : how much could he spend one day with another, so as to 
lay hy 135 guineas ? 

(3) The length of a year heing 365|^ days, and that of a lunar month 
heing 29J^ days, how many lunar months are there in 19 years ? 

(4) What is the value of a talent of silver, if silver he worth 58. per 
oz., and a talent consists of 1000 shekels, each weighing 219 grains ? 

(5) Divide £17. 3*. 5d hy £14. Ss. 6d. to 4 places of decimals. Can 
these sums he multiplied together ? 

(6) A merchant hought 7 pieces of cloth, each 27 yards, for £55. 12*. ; 
and sold 56 yards at 58. 3^. per yard ; at what must he sell the remainder 
per yard in order to gain £3. 11«. on the whole ? 
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(7) A certain nnmber of men^ twice as many women, and three times 
as many boys earned in 5 days £7. 15«. ; each man earned Is. 6d., each 
woman lOd., and each boy Sd, a-day. How many were there of each ? 

(8) A bankrupt owes his creditors £2963, and pays them 6«. B}d, 
in the pound. How much does he pay them altogether ? 
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132. To find the value of a fractionaJ part of a number of (me denomi- 
nation i7i terms of the same or hvoer denominations. 

Rule. Multiply the given number by the numerator of the fraction, 
and divide the product (if possible) by the denominator; if there be a 
remainder, multiply the numerator of the fraction which remains by the 
number of units connecting the given denomination with the next lower 
denomination, and divide the product by the denominator ; if there still 
be a remainder, proceed with it in the same way as with the last re- 
mainder, and so on, till you come to the lowest denomination. The 
compound number formed of the integral parts reserved from the suc- 
cessive quotients, and of the result of the last reduction, will be the value 
required. 

Note, If the given number comprise different denominations of the 
same kind : reduce the different denominations to the lowest denomina- 
tion involved, and the above rule may be then appKed ; or the value 

may be found by the method shewn in Art (128). 

7 

Ex. 1. Fmd the value of - of £1. 

o 

Proceeding by the Rule given above, 

7-«, 7x20 7x5 

=Y*. = 17J«., 

and xofl*.= — ^— rf.=6rf. ; 

therefore the value required =17*. Qd. 

Reason for the above process, 

7 1 

3 of £1. is the same as 7 times 5 of £1., 

and §ofAl.=-8-=2'- 
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therefore 7 times 3 of £1. = 7 times — ' = -^=l7ls. 

= l7s.6d. 

Ex. 2. Find the value of | of 13*. 4d. 

o 

I of 13*. 4d. = I of leod. = ?^^ «/., 



= (2x32)rf., 

= 64rf., 

=b8. 4d.; 

^, 2 --„ ., (13*. 4rf.)x2 £1.6*. 8rf. 
or thus, V of 13*. 4d. = - —^ — = 

=5*. 4d. 
Ex. 3. Find the value of | of £5. 13*. 9d, 

|of£5.13*.9d = ^^^•^^3^^•)^^ 

_ £17^1*^3<«. 
8 ""* 
= £2.2*. 7|rf. 

q 3 3 

Ex. 4. Find the value of -: of a guinea+5 of a crown4-^ of 7*. 6d. 

4 00 

- j2rf. 
4 

3 - . 3x21 63 _, 

- of a guinea= —J — *. = -j *• = -^^s*-* 

and j8.==^-^d. = {SxS)d.=dd.; 

therefore t of a guinea =15*. 9d, 

3 - 3x5 15 ,7 

^ of a erown= — 3— *. = — *, = 1 J*., 

o 00 

,7 7x12, 7x3, 21, -.,, 
and 5*.= — 5 — 0.=— s—o, = --«. = lOJo.; 

3 
8 

q Q v> on 

^of 7». 6d.=^^^A=(3xl8)(i.=64<i.=4«. U., 

|of2rf.=^d.=|d.=li<«.; 

therefore value required = 1 5*. 9rf. + 1*. 10 Jd, + 4*. 6d. — 1 Jd, 

= £1. 2*. ljd.-lj<;?. 
= £1.2*. 



therefore - of a crown =1*. VS\d. 
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Ex. 5. Findthe valueof^of£15.+3Jof£l.+Joff off of£l. + } 
of ^ of Is, 

^2 2x20 40 _ 

5 5x12. 60, ... 

therefore f of £15. = £4. bs. ^d. 
£3f. = £a + £f. 
3 3x20 60 _ 

*y— j^ 8,— fS S, — O^.^ 

4 4x12, 48, ^.. 
= «. = — =— d=Y-d=6?d; 

therefore £3?^. = £3. Ss. 6^. 

Jof^off of£l.=^of£l. 

20 

6 6x12. 72. ,_-. 
^«.= -y— d=yrf. = 10?^.; 

therefore J of f of f of £1. = 2*. lOjd. 

2 -3 « 2 2x12 

^of ,y of l*. = c-of 1*. = — ^— d. 

24 

therefore required value = £4. 6s. Sfcf. + £3. Ss. 6^. + 2s. lO^d. + ^d. 

= £7. 17*. 5}d. 

Ex. 6. Fmd the value of f of a hushel — ^ of a peck. 

r- of a hus. = — — pks. = -^ pks. = 2| pks., 

2 , 2x8 ' 16 , ,. ^ 
9Pk.= ^qts.= ^- qt8. = ljqts.; 

therefore ^of a hu8.=2 pks., Ij qts., 

5 . , 5x8 . 40 ^ ^. ^ 
= of apk.=-Y-qts. = y qts. = 5f qts.; 

therefore required value = 2 pks., 1 J qts. — 6f qts. 

= Xpk., 4|^qts. 
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Ex. XLVIII. 

(1) Find the respective values of, 

1. I of £1 ; f of £1 ; | of £1 ; J of a guinea ; f of a guinea. 

2. J of £ 1. 105. ; f of £2 ; f of half-a-crown ; f of 13^. 4d. 

S. ^of£l; ^ff ofl5.; f of 6s.8c?.; f of !«. 6d; f of3s. 6i. 

4. 2f of 7*. ed.; ^ of £2.35. 9d.; ^j of a moidore; f of £135. 

165. lOJrf. 

5. f of 45.7<i5.; l^of £1.25. 9<i.; ^x JJ of 2l5.; Jof f of 95.10j^. 

6. 3^of25. 6i.; ^ of £4. 145. 5rf.; f of ^ of 105. 6i. ; ^ of 

100 guineas. 

7. f of J of IJ of 5 guineas ; f of £16. 165. 3Jd; j^ of £441. 

125. 6rf. 

8. j^ of a cwt. ; J of a lb. Avoird. ; f of a mile ; f of an acre. 

9. 1^ of a mile ; ^^^y of a day ; f of a yard ; ?^ of 3 cwt., 1 qr., 14 lb. 

10. 7| of a lb. Avoird. ; IJ of a lb. Troy ; 2^| of a gal.; 45^^ of an 

acre. 

11. 3^2^ of a hhd. of beer ; 2| of a tun of wine ; 6f J of a bus. 

12. 2^ of a load ; 31^ J of a cub. yd. ; 9^**^ guineas. 

13. f of f of lOj hrs.; £^ ,- ^ of ^ of a moidore. 

14. g ^ of £16.85. 1^.; f of If of 12J of fj of £2x;^. 

15. f of£lx5|; foff of£l-^J. 

16. 19| of £6. l5. l^d. l^q. ; 2| of £8. 145. 2/^rf.-4-8|. 

(2) Find the values of 

1. Jof £l+?^ofaguinea+35. 2rf. 

2. f of £l + |of 25. 6d4-f of l5. 

3. |of£l + f of l5. + ,^d. 

4- ^ of ^ of 105. 6d. + ^. + ^^s of 2a.6d. 

5. I of £ 1 — f of I5. + f of a guinea— I of a moidore. 

6. £3J+7|5.4-4|€?. 

7. f of£l-f of25..6d.+5ofl5. 

8. |ofl05.6i.4-|of275.-^j of 65. 8i. 

9. ^ of £1. 125. + ^ of £3. 5s. + ^ of 1} guineas. 

10. f off of£l + |of5of25. 6rf. + |ofl0irf. 

11. fof2l5. + Joff of£l-Jof|of55.+|off of l5. 

12. f of£l5 + f of—of £l.l25. + f of3(;. 

^6 
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13. 4 of At of 2 gumeas+ i|±| of £5. 

14. f of aton+l of a cwt. + f lb. 

15. f lb. Troy + fib. Troy -foz. Troy. 

16. ^ of a mile— f of a fur. + ^ po. 

17. TiT ^^' y^s. + 2f cub. ft. 

18. J of a qr. +f of a bus. —J- of a qr. 

19. f of 7 fur., 29 po., 3J yds. + ^ of 5 m., 3 fur., 37 po., 4J yds. 

20. 7f of365Jd. + 3^off wks.+f ofSfhrs. 

21. ^ of 91 ac., 3ro., 36 po., 2| yds.-^ of 6 ac, 2 ro., 17 po., 

25Jyds. 

133. To reduce a number ^ or a fraction, of any denomination, to a frac- 
tion of another denomination. 

Rule. " Reduce the given number, or fraction,' and also the number 
or fraction to the fraction of which it is to be reduced, to their respective 
equivalent values in terms of some one and the same denomination: then 
the fraction of which the former is made the numerator, and the latter 
the denominator, will be the fraction required." 

Ex. 1. Reduce 3^. 5d. to the fraction of £ 1. 

Proceeding by the above Rule, 

35. 6rf.=41 pence, 
£1=240 pence; 
therefore fraction required =^jj. 

Reason for the above process. 

£l, or unity, is here divided into 240 equal parts ; and 41 of such parts 
being taken, the part of unity, or £1, which they make up, is represented 

Ex. 2. Reduce J of £l to the fraction of 27*. 

f of £l = 20 times f of U 
5x20 



8 

5x5 
2 
27*. = 27*. 

5x5 

2 
therefore fraction required = —i 



s. 



s. 



5x5 _1__25 
2 ''27~54' 
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For 275. is divided into 27 equal parts ; and f of £1 is divided into ^ 
of such parts ; therefore the part of unity, or 27*., which the latter repre- 

£x. 3. Express f of £1 as the fraction of a farthing. 
^ of £I = (f x20 X 12 x4) farthings, 
= 1^ farthings ; 
1 farthing =1 farthing ; 

* iiUi> 

therefore fraction required = -~ . 

For the unit, or farthing, is divided into 1 part, and £ f contains '^^f^ 
of such parts. 

Therefore the fraction of unity, or 1 £girthing, which f of £ I represents, 
. H^ 1920 

Ex. 4. What part of J of a ton is 2| of Ij off of a cwt? 

2f of 1 Jof ^r of a cwt.=| of J of f of a cwt. 

=f x|^xf cwt. 

Jofa ton=^ cwt. 

#x4xl- 
Therefore fraction required = »q 

= |xjxf x^ 
"Tot* 

Ex. XLIX. 
(1) Reduce 

1. 6*. 8^. to the fraction of £1. ; and Ss. l^d. to the fraction of 

1 guinea. ' , 

2. 5d. to the fraction of Is. ; and Ss. ^d. to the fraction of £1. 

8. 7^. to the fraction of 27*. ; and 15 sixpences to the fraction 

of ISs. 44. 
4 £1. d«. 4d. to the fraction of £9. 6*. 8i. ; and 2s. 0}d. to the 

fraction of 10*. Qd. 

5. £4. 17*. Qd. to the fraction of £5. ; and 16*. to the fraction 

of £200. 

6. £18. 7*. 6i. to the fraction of £2.; and 6*. 7frf. to the 

fraction of 7*. 9d. 
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7. 1^. 2d. to the fraction of a moidore ; and Ss. 4d, to the fraction 

of a half-guinea 

8. 3 qrs.^ 19 lbs. to the fraction of a ton ; and 61|^ lbs. to the frac- 

tion of 4 oz. 

9. 3 qrs., 4 lbs. to the fraction of 2 cwt. ; and 5 oz., 2J drs. to 

the fraction of a grain. 

10. 3 ro., 27 j^ po. to the fraction of an acre ; and 26| sq. yds. to the 

fraction of 2 acres. 

11. 126 yds.^ 2 ft.^ 6 in. to the fraction of a mile; and6cub.ffc.^ 

100 cub. in. to the fraction of a cubic yard. 

12. 2 qrs.^ 2f na. to to the fraction of an Eng. ell ; and 8 h.^ 3 m. to 

the fraction of a day. 

13. 1 stone^ 8 lbs. to the fraction of a ton ; and 1 sc.^ 13 grs. to 

the fraction of a lb. 

14. 2ac.^ loro. to the fraction of 9ac.^ 2ro. ; and 1540 yds.^ 2 ft., 

9 in. to the fraction of 2 miles. 

15. 1 fb.^ I in. to the fraction of a sq. yd. ; and 2 qts.^ 1| pi to 

the fraction of a barrel. 

16. 2 wks., 5 days, 7 h., 27 m. to the fraction of a day ; and 1 ro., 

20 po. to the fraction of an acre. 

17. 4 bush., 2| qts. to the fraction of a load ; and 3 quires, 7 sheets 

to the fraction of a ream. 

18. 2^ guineas to the fraction of £2\. ; and 2| cwt. to the fraction 

of 2 tons, 12 lbs. 

19. lOf months to the fraction of 13 months ; and lOOj^ guineas 

to the fraction of a groat. 

20. 6 ft., 3f in. to the fraction of 13 ft., 8^ in. ; and 1} yds. to the 

fraction of 1} in. 

(2) Reduce 

1. f of a crown to the fraction of £1. ; and f^ of a farthing to the 

fraction of Is. 

2. f of \s. to the frraction of a guinea ; and \ of 7i. to the fraction 

of a crown. 

3. f of a guinea to the frraction of £>\. ; and ^ of 27^. to the frac- 

tion of 2s. 6d. 

4. f of a half-guinea to the fraction of £l. ; and f-| of 1^ . to the 

fraction of 2s. Qd. 

5. ^ of £74. 13s. 4d. to the fraction of £28. ; and } of a moidore 

to the fraction of 3^ guineas. 
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6. f of a dwt. to the fraction of 1 lb. ; and f of 2 lbs. to the frac- 

tion of 2} tons. 

7. I of a lb. to the fraction of a cwt. ; and f of a yd. to the frac- 

tion of a mile. 

8. ^^ of £1. to the fraction of a penny ; and ^^^ of a mile to 

the fraction of a yard. 

9. f of f of half-a-guinea to the fraction of 2s, 6d. ; and 1 oz. Troy 

to the fraction of 1 oz. Avoirdupois. 

10. ^ of a pole to the fraction of a league ; and d|^ furlongs to the 

fraction of 2|^ miles. 

11. f of 7J of 16J yards to the fraction of a frirlong ; and f of ^ of 

a guinea to the fraction of 28, 6d, 

12. J of 16*. 0}d. to the fraction of 17*. ,Qd. ; and ^ of a lb. Troy 

to the fraction of a pennyweight. 

13. f of a lb. Avoird. to the fraction of 2 lbs. Troy ; and J of 2*. Qd. 

to the fraction of 1 J guineas. 

14. ^ of a French ell to the fraction of a yd. ; and f of a crown to 

the fraction of J of 7*. 6rf. 

15. ^ of a sq. in. to the fraction of a sq. yd. ; and ^ of a yd. to the 

fraction of an English ell. 

16. yNitu ^^ * y^^ ^ *^® fraction of a day ; ^*Tgy^ to the fraction 

of a farthing. 

(3) 

1. "Wliat part of 7 guineas is f of a moidore ? 

2. What part of £9, is J of ^ of half-a-crown ? 

3. What part of a second is \q^qq of a day ? 

4. What part of f of a league is f of a mile ? 

5. What part of 4 J guineas is 6f of ^ of £7. ? 

6. What part of 3 weeks, 4 days, is J of 5f sec. ? 

7. What part of J of an acre is 25^^ po. ? 

8. What part of ^ of a min. is y|^ of a month of 28 days ? 

9. What part of J of 4 tuns of wine is 3 J hhds ? 
10. What part of 3 fathoms is ^ of f of a pole ? 

Examples, such as the following, are often given, 

Ex. 1. Compare the values of ^ of £1., ^ o{ & guinea, and } of 
3*. 9jrf. 

A*i-=— 21"" ^"^^ ' 
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3^ of a gumea=— ^^rf. = ^rf., 

I ofSs. 9Jrf.= J of 45ic?. = (Jx «^)rf. = ^d 

Therefore the equivalent fractions in one and the same denomination 
(namely, that of pence) are respectively- 

^, ^, and V. 

Least common multiple of the denominators =7x11x8; therefore the 
fractions hecome respectively 

80 X 1 1 X 8 _ 7040 
7 X 11 X 8 " 616 ' 

126 X 7 X 8 ^ 7056 
11x7x8" 616' 

91x11x7 ^7007. 
8x11x7" 616 ' 

therefore i^ of a guinea is the greatest, ^ of £1. is the next, and } of 
Ss. 9^. is the least. 

Ex. 2. Express £^— f of a guinea as the fraction of half-a-crown. 

no n r ' 9x20 5x21 
^A-f of gumea=-^^*. —s* 

It 
36-35 , 

Half-a-crown = 2J«. = f*. ; 
therefore the fraction required=f = J^. 

Ex. 3. Reduce ^ of \^ of £1.-/5 of \s\ to the fraction of a 
moidore. 



28 13 .(19 „. 7 --1 
26 .fl9 71 

= 9^M-6-:s^*- 



10 
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26 . rl9 X 8 7 ) ' 
= 9-^M6ir8— 48i*- 

- /26 145 
~ V 9 "" 48 



26 145\ 
A moidore=27*. ; - 



therefore the fintction required = 



26 145 
9"'' 48 
2f" 
_ 13x145 

■"9x24x27 

^1885 
"5832* 

Ex. 4. What fraction of a guinea together with 4«. 6d, is equivalent 
to 15*. ? 

In other words the question is^ '' What fraction of a guinea is equiva- 
lent to 15«. - 4*. 6d., or 10s. 6cL V 

Now 10*. 6d, = 21 sixpences, 

1 guinea =42 sixpences ; 

therefore fraction required = fj = J. 



(1 
(2 
(3 
(4 
(5 
(6 
(7 
(8 



Ex. L. 

Compare the values of ^ of £1., ^ of a guinea, and ^ of a 
crown. 

Compare the values of ^ of £1., f of a guinea, and f of 

15*. 7id. 

Which is the greater, ^ of a day, or f of an hour, and by 

how much ? 

Express the difiPerence between 3^ of £1. and ^ of a guinea 

as the fraction of half-a-crown. 

Express the difference between f of a g^uinea and |^ of £1. as 

the fraction of half-a-guinea. 

Reduce f of a crown +|^ of a shilling to the fraction of a 

guinea. 

Express J oflE*. 6c?.+f of a guinea+f of £1.-^ of a penny 

as the fraction of £5. ' 

Add together f of £3. 7*. 6d, and f of J of 4j^ guineas ; and 

reduce the result to the fraction of £2. 
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(9) What fraction of £10. together with 8i guineas is eqniyalent 

to 5 guineas ? 
(10) What fraction of 2 J cwt. together with 3qrs., 14 lbs. will 
give a ton and a half? 

REDUCTION OP DECIMALS. 

134. To reduce a decimal of any denomination to its proper value. 
Rule. ^^ Multiply the decimal by the number of imits connecting the 
next lower denomination with the given one, and point off for dedmak as 
many figures in the product, beginning from the right hand, as. there are 
figures in the given decimal The figures on the left of the decimal 
point will represent the whole numbers in the next denomination. Pro- 
ceed in the same way with the decimal part for that denomination, and 
BO on." 

Ex. 1. Fmd the value of '0484 of ^1. 
Proceeding by the Rule given above, 

£. 
•0484 
20^ 

•9680*. 
12 



ll-6160rf. 
4 



2-4640g. 

therefore the value of -0484 of £l.=llrf. 2-4640g. 

= llrf.2^^. 

= 11*^0^. 
Reason for the above process. 

= ^SO 116160 . 
10000*" 10000 

,,. 2464 

="''-^iooo«- 

= l\d. + %^^q. 
= 11^5^. 
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Ex. 2. Find the value of 13*3375 acres. 

Acres. 

13-3375 
4 



1-3600 ro. 
40 



140000 po. 

therefore the value is 13 ac., 1 ro., 14 po. 

Ex. 3. Find the value of -07 of £2. 10s, 

£2. 10*. =50*. 
•07 
50 

3-50 A 
12 

600 c?. 
therefore the value of 07 of £2. 10*. is 3*. 6d. 

Ex. 4. Fmd the value of 0474609375 of £10. 13*. 4rf. 

£10. 13*. 4rf.=2560i. 
•0474609375 
2560 

28476562500 
2373046875 
949218750 



121^5000000000£/. 
4 



2% 
therefore the value is 121^. or 10*. l^d. 

Ex. 5. Find the value of -972916 of £1. 

£. 
1st method. '972917 

20 

19-458340*. 
^12 

5-500080fl?. 
4 

2-000320^. 
therefore the value is 19*. 5^. nearly. 
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2nd method. 

•972916 of £1. =?^?^^?1 of £1., Art. (97), 



875626 
900000 



"f^i-=(^'^2o)*. 



467 ,^ ., . 

Note. The latter is generally the better course to adopt. 

Ex. 6. Find the value of 375 of a guinea + 54 of 8*. Sd. + 027 of 
£2. 15*. 

Guinea. 

•375 
21^ 

375 
750 



7-8755. 

12 

10-500i. 
4 

2000g. 
therefore '375 of a guinea =7*. lOJ^- 

•54 of Ss.Sd.=^ of 99c?. = 54c?. = 4*. 6rf., 



•027 of £2. 15*. = (^ of 55] 8. 



= -^ of 55*.=|«.=1*. 6d. 
110 ^ 

therefore the value required =7*. 10jrf. + 4*. 6d.-\-ls. 6d,, 

= 13*. lOjrf. 

Ex. 7. Find the value of ^ of 3J tons--3405 of If qrs. + .^^ 

of 2 cwt., 102 lbs. 

133 .„, , /133 15\^ 133x3 . 

— of 3J tons=(— X _ jtons=-5^^ tons, 

/133x3 ^A _, 399 . 
=24 cwt., 3 qrs., 21 lbs. 
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/3402 5 „„\,^ 

= (^)lb8. = 15t^lb8. 

•213?4? of 2cwt., 1021bs.= ^3348-21334 ^ 1000 ^^ 323)1^,3^ 
•326 ' V 900000 326 ^^"^^^J^^^ 

192014,, 

= ~9ocr^^^ 

=213 — lbs. 
450 

therefore the value of the expression 

= 24 cwt., 3 qrs., 21 lbs. - 15|f lbs. + 213}^ lbs. 
= 24 cwt., 3 qrs., 5^ lbs. + 1 cwt., 3 qrs., ITJI^ lbs. 
= 1 ton, 6 cwt., 2 qrs., 22j^^ lbs. 

Ex. LI. 

(1) Find the respective values of 

1. -45 of £1, ; 16875 of £1. ; 87708 of £1. 

2. -28125 of £1. ; 7962 of £1. ; '359375 of £2. 

3. 5-00625 of £1. ; 775625 of £5. ; 6875 of 16*. 

4. '0625 of a guinea ; '7635 of 10*. ; 2625 of 1*. 

5. -056713 of a guinea ; 2-76543 of £1 ; 174375 of 10*. 

6. 3049 of £1. ; 0425 of £100 ; 432 of 13*. 4d. 

7. 1875 of 5 guineas ; 1-05625 of 6*. 8c?. ; '875 of £3. 5*. 6d. 

8. 3-10532 of 12*. 6c?. ; 27*5 of 2*. 4d.; 41-375 of Sd. 

9. -875 of a lea. ; 25384375 of a day; -6 of 1 lb. Troy. 

10. 6156510416 of £4. ; 046875 of 3 qrs., 12 lbs. 

11. -85076 of a cwt. ; 07325 of a cwt. ; 045 of a mile. 

12. 416525 of a ton ; 3*625 of a cwt. ; 05 of an acre. 

13. 3 8343 of a lb. Troy; 246875 of a qr.; 4 106 of 3 cwt. Iqr., 21 lbs. 

14. 3-8375 of an acre ; 3*5 of 18 gallons. 

15. '925 of a furlong ; '34375 of a lunar month. 

16. 506325 of £100. ; 38 of an Eng. elL 

17. 2-25 of ^ acres ; 2465 of 5 crowns. 

18. 1-605 of £3. 2*. Qd. ; 20396 of 1 m., 530 yds. 

1 9. 4751 of 2 sq. yds., 7 sq. ft. ; 2*0005 of £63. 0*. Sid. 

20. 2-009943 of 2 miles ; 1005 of 15 guineas. 
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(2) Find the respective values of 

1. -383 of £1. ; -47083 of £1. ; -4694 of 1 lb. Troy. 

2. -6746 of 27*. ; -138 of 10*. 6d, ; 26 of 5*. ^ 

3. 142857 of 2 guineas ; 3-2696328 of 17«. 6rf. 

4. -063 of 100 guineas ; 20138 of 3-6 moidores. 

5. 4-05 of 1 J sq. yds ; 163 of 2J miles ; 4-96 of 4 d., 3hrs. 

6. 3-242 of 21 acres ; -^^^^ of 2^ of 25 days. 

(3) Find the difference between '77777 of a pound and 8*. 6-6648fl?. ; 
and between 70323 of a pound and 3*5646 of a shilling. 

(4) Subtract f of a crown from £159375. 

(5) Find the respective values of the following expresdons : 

1. -68125 of £1. + -375 of 13*, 4d. + 605 of £3. 2*. Qd. 

2. 3|^ of 6*. 8rf. - -40972 of a gumea + 275 of £30. 

3. £-634375 + 025 of 25*. + 316 of 30*. 

4. 75 of 6*. Sd. - 1-84375 of 4*. + 3*9796 of 2*. 

5. 2*8i of 365i days + 5*75 of a week - f of 5f hours. 

6. J of ^ of 3 acres -200875 square yards + 0227 of 3J square 

feet. 

(6) Which is the greater, '0231 of a guinea, or '19 of a half-crown. 

135. To reduce a number or fraction of any denomination^ to the 
decimal of another denomination. 

Rule. " Reduce the given number or fraction, to a fraction of the 
proposed denomination ; and then reduce this fraction to its equivalent 
decimal." 

£x. 1. Reduce f of £1. to the decimal of 1 g^nea. 

„ .«, 2x20 
^ of £l. = — -— *.=8*. 
• o 

1 guinea =21*. 

therefore the fraction required =^f. 

80 



21 



i: 



ri42a57i4 



'38095238 
therefore the decimal required ='S809528a 
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Ex. 2. Reduce ISs. e^d. to the decimal of £1. 

13«.6H = 162M = ^t^. 
£l.=240rf.; 

therefore the fraction = -—• = ^r^r . 

960) 649*00 ( 67 
6760 

7300 
6720 

580 
We may work such an example as the above more expeditiously, by 
first reducing id. to the decimal of a penny, which decimal will be '25^ 
and then reducing 6'25i. to the decimal of a shilling by dividing by 12, 

which decimal will be '520833, and then reducing 13'5208d3«. to the 

decimal of £1. by dividing by 20, which process gives '67604166 as the 
required decimal of ^1. 

The mode of operation may be shewn thus : 



4 
12 


100 
6-25 


2,0 


13-620833 



•6760416 
Ex. 3. Reduce 3 bus., 1 pk. to the decimal of a load : and verify 
the result. 



4 
8 



1-00 



3-25 



•40626 



•08126 
therefore ^08126 is the decimal required. 

•08126 Id. 
6 

•40626 qrs. 
8 

3*26000 bush. 
4 

# 1-00000 pk. 

therefore *08126 of a load -3 bus.^ 1 pk. 
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Ex. 4 Add together f of 21s.y f of a moidore^ f of 7s, 6d., and reduce 
the result to the decimal of JCl. 

§^of21*.=V*=8*-4Jrf. 
iof27s.=^8.=£1.08.2d. 
I of 7*. 6rf. = (35. 9d.) X 6=185. 9d. 

therefore the sum =£2. 7*. 4^. 

Now to reduce £2, 7s, ^d. to the decimal of ^£1. 

5 14- 



4-8 



7-4 



•37 



12 
2,0 

therefore the decimal required =2*37. 

Ex.5. Expressthesumof -428571 of £16., Jof ^ of f of £1.12*. 
and f of 3d., as the decimal of £10. 

•428671 of £16 = 



of £16. 
=^of£15=£V^ 
= £6.85. 6f^; 

Jof ^ of f of £1. 125.=J of 3^ of t of 325. 

= Y*.=25.3^rf.; 
f of3rf. = Vrf. = lff.; 
therefore the sum = £ 6. 85. 6f rf. + 25. 3f^. + If rf. 

= £6. lU 



2,0 
10 



11 



6-56 



•666 



therefore the decimal required = •656. 

Ex. 6. Convert £17. 95. 6d. into pounds, florins, &c. ; and yerify the 
result. 

First reduce 95. 6d, to the decimal of £l. 



12 
2,0 



60 
9-5 
•475 
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A £l7.9*.6rf. = i;i7*475 

= £17. 4fl, 7 c. 6 m. 
Again, £17. 4fl. 7 c. 5 m. 
= £17-475 
20 

9600*. 
12 

6000 d 

/. £l7.4fl. 7c. 6m.=£17. 9«. 6cL 

Ex. 7. Express 1 shilling and 1 half-crown in terms of the decimal 
coinage. 

l*. = £^=£^=£-06 = 6 cents; 

= lfl. 2c. 6 m. 

Ex. 8. Reduce the difference between a cent and a penny to the 
decimal of Ss, 4d. 

.-. ^ffeTence=£{^^-^) = £2iUu=^Thu 
= (dW^20xl2K = |^. 

S8.4d,=40d. 
.-. fraction=;^ =ish=iMui 
.*. decimal =036. 

Ex. LII. 

(1 ) Reduce 

1. 69. 4d. to the decimal of £1 ; and Ss. S^d, to the decimal of £l. 

2. 4b8. *J\d. to the decimal of £1 ; and lbs, 11^. to the decimal 

of£l. 
8. 08, 4^. to the decimal of a crown ; and \d, to the decimal 

of£l. 
4. 10^. 0|{f. to the decimal of £l ; and 6«. 8f^4 to the decimal 

of £6. 
6. Is, did to the decimal of 16«.; and 12«. l|d. to the decimal of 

a guinea. 

6. 68. to the decimal of IZs. 4d.; and 108. 9d. to the decimal of 27.^. 

7. ISs, 6d to the decimal of 108. ; and £l. 9«. 4|d to the decimal 

of £1. 
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8. £3. lis. d|d. to the decimal of £1 ; and also to the decimal 

of £2. 10*. 

9. 14s. Ofd. to the decimal of 8 gfoineas; and 27«. to the decimal 

of 1^ guineas. 

10. 6j^ guineas to the decimal of £5 ; and 1^ to the decimal 

of £100. 

11. £8. 09. lOd, to the decimal of 5|d; and 7 guineas to the 

decimal of £5. 10«. lid. 

12. 2oz., Iddwts. to the decimal of llh.; and 41bs.^ 2 8c. to the 

decimal of 1 oz. 
18. 2 qrs., 21 lbs. to the decimal of 1 ton ; and 8 cwi^ 8 oz. to the 
decimal of 10 cwt. 

14. 2 fur., 41 yds. to the decimal of a mile ; and 1 fur., 80 po. to 

the decimal of a league. 

15. 2sq. ft, 78 sq. in. to the decimal of a square yard ; and 8ro., 

20 po. to the decimal of an acre. 

16. 14 gals., 2 qts. to the decimal of a barrel ; and 8 qrs., 8 pks. to 

the decimal of a load. 

17. 4 days, 18 hrs. to the decimal of a week; and Usee to the 

decimal of 5 dt^s. 

18. 1} guineas to the decimal of £ 1} . ; and 1 lb. Troy to the decimal 

1 lb. Avoirdupois. 

19. 2J^ inches to the decimal of 2}^ miles; and 1 st., 6} lbs. to the 

decimal of 8} lbs. 

20. 8^ pks. to the decimal of S^ qrs.; and 27|^ gals, to the decimal 

of 1 J qts. 

21. 5f yds. to the decimal of 2 Fr. ells ; and 1 ton, 2^ cwt. to the 

decimal of 1 cwt., 2^ qrs. 

22. 8 wks., 5|^d. to the decimal of SJ^hrs.; and 1 min., 2i sec. to 

the decimal of ^ of a lunar month. 
28. 8 reams to the decimal of 19 sheets ; and S^ acres to the decimal 

of 8| sq. yards. 
24. 88 yds. to the decimal of a mile ; Ss. 6^^d, to the decimal of a 

dollar, a dollar being 4s. Sd.; and 7s. S^^if^. to the decimal 

of 10«. 6d. 
(2) Reduce 

1. § of 18s. 6d. to the decimal of £ 1 ^ and f of half-a-crown to the 

decimal of Is. 

2. f of a crown to the decimal of 21s. ; and 6| cwt. to the decimal 

of a ton. 
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3. i^ of a guinea to the decimal of £1 ; and |^pk. to the decimal 

of 2qr8. 

4. f of a guinea to the decimal of £2 ; and x^%W ^^ ^ y^^ ^^ ^^ 

decimal of a day. 
6, f^ of ^ of 40 yds. to the decimal of |^ of 2 miles ; and ^ of 
d|^sq. yds. to the decimal of 2 acres^ 1 ro. 

6. f of 4^ hrs. to tlie decimal of 365^ days ; and 9^j of ^ pecks to 

the decimal of 3} qrs. 

7. Slhs., 6 oz. Troy to the decimal of 10 lbs. Avoird.; and ^oz. 

Avoird. to the decimal of J oz. Troy. 
(8) Express f of a crown + 1^ of a shilling as a decimal of 7^. 

(4) Express f of half-a- crown + *4 of a shilling as a decimal of £2, 

(5) Add together f of a day, f of an hour^ and |^ of 6 hours ; and 
express the result as the decimal of a week. 

'(6) Express the difference of f of a guinea and f of 7«* 6^* as the 
decimal of a moidore. 

(7) Express the value of 83 of 8*. + •05 of 2 guineas + 1*8 of 6*. as the 
decimal of half-a-guinea. 

(8) Find the difference between 6^ half-guineas and £3-626; and 
reduce the result to the decimal of a crown. 

(9) Add 6 J cwt. to 3*126 qrs. ; and reduce the sum to the decimal of 
a ton. 

(10) Convert the following sums of money into the decimal coinage 
of pounds, florins^ &c.^ and verify each result : 

1. ed. 2. lOfl?. 3. 4}d. 4. 6«. 

6. 10*.6fl?. 6. 16*. 7. £6.12*. 6fl?. 

8. £64. 78. 4d, 9. £20. 19*. 7id. 10. 16*. 4f^. 

11. 14*. 816c?. 12. £2. 16*. 11088i. 13. £3. 0*. llc?.3-045'. 

PRACTICE. 

136. Def. Ax Aliquot Part of a number is such a part as, when 
taken a certain number of times, will exactly make up that number. 
Thus, 4 is an aliquot part of 12, 6 of 18, &c 

Practice is a compendious mode^ of finding the value of any number 
of articles by means of aliquot parts, when the value of an unit of any 
denomination is given. 

Practice may be separated into two cases. Simple and Compound. 

I. Simple Practice, 

In this case the given number is expressed in the same denomination 
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as the unit whose value is given : as^ for instance^ 26 lbs. at £2. 58. per lb. ; 
or 830 articles at 68. Q^d, each. 

The Rule for Simple Practice will be easily shewn by the following 
examples. 

Ex. 1. Fmd the value of 1296 things at 16s. lO^d. each. 
The method of working such an example is the following : 
Supposing the cost of the things to be £1. each ; 

then the total cost =£1296; 

therefore 

£. /. d. 

cost at 108, Od, each=^ of the above sum =648 • 0.0 

cost at 5s. Od. each=} the cost at 10^. each =824 . 0.0 
cost at Is. Sd, each= J^ the cost at 58. each ... = 81 • 0.0 
cost at 0^. 7id. each=^ the cost at 1*. 8rf. each= 40 . 10 . 

therefore^ by adding up the vertical columns^ 



cost at IQs. lO^d. 

The operation is usually written thus : 

£, s. d. 



= £1098 . 10 • 



10*.=Jof£l. ' 

6*.=iJof 10*. 
1*. 3d, =i of 5s. 
7Jrf.=Jof 1*. 8rf. 



1296 . . O=cost at £1. each. 



64i3 • . O=cost at 10*. each. 
824 . . O=cost at 5s. each. 

81 . . O=cost at Is. Sd, each. 

40 . 10 . O=cost at 7J«?. each. 



£1093 . 10 . O=cost at 16*. lO^d. each. 

Note. The student must use his own judgment in selecting the most 
convenient ' aliquot' parts ; taking care that the sum of those taken make 
up the given price of the unit. 

Ex. 2. Find the value of 3825 thmgs at £2. 17*. 4^. each. 

£. /. d. 

3825 .0.0 = value at £1. each. 
2 



10*.=Jof£L 



5s.— ^ of 10*. 
2*.=^ of 10*. 
(.-. take^of£1912.10*.) 
4rf.=Jof2*. 
Jd.=Jof4d: 



7650 .0.0 =value at £2. each. 

1912 . 10 . = value at 10*. each. 

956 . 5.0 = value at 5*. each. 

382 . 10 . =value at 2*. each. 

63 . 15 . =value at 4d. each. 

7 » 19 . 4j-= value at Jrf. each. 



£10972 . 19 . ^=valueat£2.l7*.4i^/.each. 
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Ex. 8. Find the cost of 16o|^ cwt. at £2. 5s. 6ef. per cwt. 
The cost clearly =165 times £2. 5s. Qd.+i of £2. 5s, 6d. 

£. s. d, 

105 . 0.0 =cost at £1. each. 
2 



5*.=Jof£l. 



6i.=^of 5*. 



330 .0.0 =cost at £2. each. 
41 . 5.0 =costat5^. each. 
4 . 2.6 =cost at Qd, each. 



375 . 7.6 =cost of 165 cwt. at £2. 58. 6d, per cwt. 
J of £2. 5s, 6rf. = 1 . 19 . 9| =cost of |^ cwt. at £2. 5s, 6d, per cwt 

£377 . 7 . 3f =cost of 165f cwt. at £2. 5*. 6d, per cwt. 

Ex. 4. Find the valae of 6413 things at 4^. lOf^d. each. 



4*.=iof£l. • 
6c?.=Jof 4*. 
4d, = ^ of 4*. 
^^.=^of4^. 



£. 
6413 



/. 



1282 . 12 

160 . 6 

106 . 17 

11 . 13 



d. 

= Yalue at £1. each. 

= yalue at 4s, each. 
6 = valae at 6d. each. 
8 = valae at 4d. each. 
_9JJ= value at ^^, each. 



£1561 . 9 . 11^= value at 4». 10^. each. 

II. Compound Practice. 

In this case the given numher is not wholly expressed in the same 
denomination as the unit whose value is given ; as for instance^ 1 cwt., 
2 qrs.^ 14 lbs, at £2. 28. per cwt. 

The Rule for Compound Practice will be easily shewn by the follow- 
ing examples. 

Ex. 1. Find the value of 84 cwt^ 3 qrs.^ 14 lbs. of sugar at £12. lis. Sd. 
per cwt 

The method of working such an example is the following : 
The value of 1 cwt. of sugar being £12. lis, Sd., 

£. *, d. * 

the value of 84 cwt. of sugar = 1057. 0. 

2 qrs. =}• (value of 1 cwt.) = 6 . 5 : 10 

1 qr. =. J (value of 2qrs.) = 3 . 2 . 11 

141bs. = J (value of Iqr.) = 1 . 11 . 5} 

therefore^ by adding the vertical columns^ 

the value of 84cwt^ 3qrs., 141bs.=£l068 .0.2^ 
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The operation is usually written thus: 

£ *. d. 



2qTS.=.Jcwt 



1 qr.=Jof 2qrs. 
141bs.=Jof Iqr. 



12 . 11 . 8 = value of Icwt 
12 



161 . . =valueof 12cwt. 

7 



1067 .0.0 = value of (12 x 7) or 84 cwt. 
6 . 6 . 10 =value of 2qr8. 
3 . 2 . 11 = value of 1 qr. 
1 . 11 . 6^= value of 14 lbs. 



£1068 . . 2J= value of 84 cwt., 3 qrs., 14 lbs. 

Ex. 2. Find the value of 319 cwt., 3 qrs., 16 lbs. at £2. 12*. 6d. per cwt. 

£. *. d. 
2 . 12 . 6 = value of 1 cwt. 

10 



2 qrs. = J cwt. 



subtracting 

lqr.=Jof 2qT8. 
14lbs.=Joflqr. 
21bs.=^^ofl41bs. 



26 



106 . 



= value of 10 cwt. 

= value of 40 cwt. 
8 



840 . . = value of 320 cwt 
2 . 12 . 6 =valueof Icwt. 



837 . 7 . 6 = value of 319 cwt 
1.6.3 =value of 2qTS. 
. 13 . lJ=valueof Iqr. 
0.6. 6|=valueof 141bs. 
. .•lli=valueof21bs. 



£839 . 14 . 4J=value of 319cwt., 3qrs., 161bs.' 
Ex. 3. Find the value of 37 yds., 2 ft., 7 in. of silk, at 58. Sid, a yard. 

d. 

Si 



lft.=Joflyd. 



lft=Joflyd^ 
6in.=Joflft. 
1 in.=Jof6in. 



£. 




6 







4 


1 . 


1 . 


1 
9 


9 . 


9 . 


9 


. 


6 . 


3i 



9 







16 
1 
1 





Oi 



2^ 
1X.0J3L 



= value of 1 yd. 

= value of 4 yds. 

= value of 36 yds. 
=valueof 1yd. 
= value of 37 yds. 
= value of IfL 
= value of 1ft 
=valueof 6in. 
= value of lin. 



£9 . 19 . 6Jd.fJ^.= value of 37yds., 2ft., 7in. 
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Note, It will be found most conyenient, in all examples of Practice, 
to work with fractions of a penny, and finally to find the value of the 
sum of these fractions in farthings, as in the above example. 

Ex. LIII. 

Find the value of 

1. 645 things at 2s. 6d, each ; and 69 things at 10^. Qd. each. 

2. 454 things at 2s. 9d each ; and 72 things at Is. 7d. each. 
8. 52 things at Ss. 9d. each ; and 1257 things at ^d, each. 

4. 626 things at Ss. Sd. each ; and 286 things at I2s. Id. each. 

5. 80 things at 4^. 4^. each ; and 37 things at 5s. 5^. each. 

6. 138 things at £1. 14«. each ; and 589 things at £1. Us. 6d. 

each. 

7. 95 things at £1. 2s. Qd. each; and 107 things at £24. es. 2d. 

ctach. 

8. 457 things at £1. 8^. 6d. each ; and 88 things at 1^. each. 

9. Ill things at £2. 5s. lOd. each; and 9251 things at 14«. lid. 

each. 

10. 4681 things at S^. each ; and 1209 things at ISs. Id. each. 

11. 1450 things at £1. 7s. Qd. each ; x and 249 things at £2. ISs. 9d. 
each. 

12. 898 things at ISs. 7f^. each ; and 405 things at 19s. 8^. 

each. 

13. 744 things at £19. 19s. each ; and 421 thmgs at £4. 2^. 6f d 

each. 
14 1593 things at 9s. O^d. each : and 6602 things at 7*. Ifd. eacL 

15. 7382 things at £3. 15*. 4|d. each ; and 5614 thmgs at £14. 14*. 
5ld. each. f 

16. 6573 things at £5. 18*. lOjrf. each; and 37271 things at £6. 

13*. OJrf. each. 

17. 51143 thmgs at £4. 17*. ^d. each; and 6293 things at £7. 0*. 

llfrf. each. 

18. 3027 things at £5. 12*. 2^. each ; and 4945 things at £l. 0*. 

1|€?. each. 

19. 733J things at £l. 9*. 4d. each; and 751^ things at £2. 17*. 

lOd. each. 

20. 1418J things at 7*. 9J<i. each; and 1178| things at 16*. Sd. 

each. 

21. 1762f things at £1. 1*. 10^. each ; and 5555f things at 6*. 10^. 

each. 
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22. 4013| things at £2, 16«. 6^. each ; and 6005^ things at 18«. 

^d, each. 

23. 6444^ things at £10. 14», lO^d. each ; and 5109^ things at 

£4. IQs. 4^. each. 

24. 43*35 things at Qs. ll^d. each ; and 147*625 things at 19s. 7Jd 

eacL 

25. 1430 things aftfj^. each ; and 7866 things at 28. G^d. eacL 

26. 7400 things at 4s. 9^g?. each; and 2841 things at 58. 10^ 

each. 

27. 6352 things at £l. 13«. 7^. each ; and 2731 things at £4. St. 

9^. each. 

28. Find the value of 5 cwt, 2 qrs.» 14 Ihs. at £2. 5^. 6d. per cwt 

29. Find the value of 33 cwt, 3 qra, 7 Ihs. at £6. 7«. Sd. per cwt 

30. Find the value of 72 cwt, 3 qrs., 17 lbs. of sugar at £1. 48. Qd. 

per cwt 

31. Find the value of 60 cwt., 3 qrs. 12 lbs. at £7. 13^. Qd. per cwt. 

32. Find the value of 3 cwt., 2 qrs., 16 lbs. at £3. 7. 6^. per cwt 

33. Find the value of 9 yds.^ 2 ft., 10 in. at 5«. 7id. per yd. 
34 Find the value of 39 cwt., 10 lbs. at £3. 15*. 7frf. per cwt 

35. Find the cost of 30 cwt^ 2 qrs., 14 lbs. at £1. 17*. ^d. per qr. 

36. Find the value of 15 oz,, 6 dwts^ 17 grs. at 5*. lOd. per oz. 

37. What is the rent of 23 ac, 3 ro., 5 po. at 2} guineas an acrel 

38. What is the cost of 7 cwt, 1 qr., 15J lbs. at £2. 0*. 7d. 

per cwt. ? 

39. What is the rent of 225 ac., 1 ro., 19 po. at 13*. ^^d. a rood ? 
40» Find the cost of 22 qrs., 4 bus., 3pks. of iwheat at 5*. Sid. 

per bus. 

41. Find the cost of 2 tons, 15 cwt, 27 lbs. at £6. lis. 7id. per cwt 

42. Find the cost of 48 sq. yds., 8 sq. ft., 114 sq. in. at 13^. 7f^. per 

sq. yd. 

43. Find the cost of 2 hhds., 1 bar. 5 qts. of beer at £2. 0*. ed, a 

bar. 

SQUARE AND CUBIC MEASURE. 
CROSS MULTIPLICATION, DUODECIMALS. 

137. Definitions : 

(1) A Parallelogram is a four-sided figure, of which the opposite 
sides are parallel 

11 
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(2) A RjBCTANOLE Is a right-aDgled parallelogram. 

(3) The Area of a figure is the quantity of surface contained 
in it ; and is estimated numerically hy the numher of times or parts of a 
time it contains a certain fixed area, which is assumed for its measuring 
unit 

(4) A Solid is that which hath length, hreadth, and thickness. 

(5) The Capacity, or Volume of a solid, is the quantity of space, 
comprehending lengthy hreadth^ and thickness^ which it contains or 
takes up. 

(6) The word Content is also frequently used to denote lengthy area, 
and capacity or volume ; the length of a line heing called its linear con- 
tent; the area of a figure^ its superficial content ; and the capacity or 
volume of a hody^ or of a portion of space, comprehending length, breadth, 
and thickness, its solid content. 

(7) A Parallelopiped is a solid contained by six quadrilateral 
figures, whereof every opposite two are parallel. 

(8) A Rectangular Parallelopiped is one in which the several 
angles of the quadrilateral figures, which contain it^ are right angles. 

. 138. By reference to the Tables, Arts. (106, 107), and the observa- 
tions upon them, we see that, in the sense there indicated, length multi- 
plied by length produces area, and area multiplied by length produces 
capacity ; the units in the products in these cases difiering in kind from 
the imits in the factors ; thus, a rectangular area, whose adjacent sides are 
4 and 3 feet respectively, is divisible into (4 x 3) or 12 equal squares, as 
shewn by the accompanying figure, the length of 
a side of each square being one linear foot. The ^ 
rectangular area in this case is said to be the pro- 2 
duct of the two adjacent sides, represented respect- 
ively by numbers, the units in the numerical pro- 
duct being no longer linear feet, but square feet. Similarly, if the adjacent 
edges of a rectangular parallelopiped be 3, 4, and 2 feet, respectively, the 
capacity of the solid is equivalent to 24 cubes, each containing one cubic 
foot ; and thus the capacity of the parallelopiped is correctly expressed 
by the product of the three adjacent edges represented respectively by 
numbers, the units in the numerical product being no longer linear feet, 
as in the Actors, but cubic feet. 

Perhaps the readiest way of working examples in square and cubic 
measure is that of reducing all the difierent, denominations to the same 
denomination J and proceeding as in the examples subjoined. 



1 

6 
9 


2 

8 
10 


3 

7- 
11 


4 
8 
12 
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Ex. 1. Find the area of a rectangular court-yard 17 ft. 6 in. long, 
and 13 ft. 4 in. broad. 

The area = (17 ft. 6 in.) x (13 ft. 4 m.) 
= l7Jft.xl3Jft. 

= (fxf)8q.ft. 

=233J sq.ft. 

= 25 sq. yds., 8 sq. ft, 48 sq. in. 

Ex. 2. Find the expense of paving a floor, whose length is 33 ft. 2 in. 
and breadth 18 ft., at 6*. per square yard. 

Areaof floor=(33ft. 2in.)xl8ft;. 
=33tft.xl8ft. 



x 18 ) sq. ft. 



/199 18\ . 

199x2 , 
= — g— sq.yds. 

Therefore cost, which = cost per yard x number of yards 



• fa 199x2\ 



=398*. 
= £19.18*. 

Ex. 3. How many square yards, feet^ and inches will remain out of 
400 square feet of carpeting, after coyering the floor of a room 21 ft. 9 in. 
long and 16 ft. 11 in. broad I 

Area of the floor = (21f x 16}J) sq. ft. 

^87 203\ ^ 
^x— jsq.ft. 

29x203 -, 6887 -, 
= "4l^^-^*'=-16"'^-^^ 

Therefore the number of square feet of carpet remaining after covering 

thefloor=400-^ 

.16 

11—2 



=(' 
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6400-5887 



16 

16 
=32 sq.ft., 9 sq.m. 
f=d sq. yds., 5 sq. ft^ 9 sq. in. 

Ex. 4. Find the capacity of a cube, of which each edge is 1 ft. 18 in. 

Capacity = length x breadth x height, 
= (l§.xlf xlf)cub.ft. 

= 2yCub.ft 

= 4 cub. ft., 1088 cub. in. * 

■ 

Ex. 5. A block of stone is 2 yds. 1 ft. 8 in. long, 1 ft* 7 in. broad, and 
2 ft. thick ; find its solid content, and its value at 28, Qd, per cub. ft. 

Its content = ( 2 yds. Ift.3in.)x(lft.7in.)x2ft. 
=7ift.xl^ft.x2fi. 

= (7 J X 1^ x 2) cub. ft. 
= (jxj2^2jcub.ft. 

= ^^-^ cub. ft. = 22 cub. ft., 1656 cub. in. 

ItsTalue = (2ix f^y = '^^s.=£2.iu.7id. 

Note 1. Since linear feet multiplied by linear feet give square feet, it 
follows that square feet divided by linear feet give linear feet. Similarly, 
square yards divided by linear yards give linear yards, and so on. Again, 
since linear feet multiplied by square feet give cubic feet, it follows that 
cubic feet divided by linear feet give square feet, and cubic feet divided 
by square feet give linear feet. 

Note 2. When sur&ce alone is concerned, length and breadth, or 
length and height, or breadth and height, have to be multiplied together; 
but never length and breadth and height to be multiplied together ; the 
latter only takes place where solid content is required. 

Ex. 6. Find the expense of carpeting a room 15 ft. 9 in. long, and 
12 ft. 5 in. broad, with carpet f yd. wide, at 4«. per yard. 



( 



-T X Tzr j sq. yds. 
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Area of floor = (16f x 12^) sq. ft 

/63 149 1\ , 

vi"" 12 

It b clear that the required length of carpet in yards x given width of 
carpet in yards must give the whole area of floor in square yards ; 

/. req**. length of carpet in linear yds. x - linear y^ = (j ^ ^io ) sq. yds. 

3 /7 149\ 

.•. req**. length of carpet in linear yds. x - linear yd. ( - x — j sq. yds. 

T- linear yd. j linear yd. 

d 1 ^1. * X. r A 7 149 4 7x149 

or, req*. length of carpet in linear yds. = - X — x^= . 

. ^ c ^ (a 7x149\ 
.'. cost of carpet=( 4x — — ^J«. 

= £5.16*.10§^ 

Ex. 7. What must be the length of a beam, the end of which is 
18 sq. in., in order that its solid content may be the same as that of an- 
other beam, whose width, depth, and length are respectively 4 ft. 6 in., 
dft.9in.,andl2ft.lOin.1 

Content of 1st beam = (length of beam in linear ft. x 1} x 1}) cub. ft. 

2nd =(4Jx3|xl2f)cub.fk. 

By the question, 

.*. (length of beam in linear ft. x 1}^ x 1}) cub.ft.=(4J^ x3| x 12f)cub.ft. ; 

length of beam in linear ft« >^ o ^ o) cub. ft ( s ^ "t ^ "ft ) ^^^' ^ 

(f ^ 1) «1- ^ (I ^ |)«^ft- 

y ^x. ex. • V ft 9 15 77 2 2 

or length of beam m linear "^ = 2"^"4^"g^Q ^o 

= ^=96J=96£t3m. 

=32yds. 0ft.3in. 
Ex. 8. Find the expense of paintLng the walls and ceiling of a room, 
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whoee height, length, and breadth are 17 ft. 6 in., S5 ft. 4 m., and 20 ft. 
respectively, at 7}^. per sq. yd. 

The area of 2 of the walls = 2 length x height, 

oftheother2... = 2 breadth x height, 

of the ceiling = length x breadth. 

Therefore whole area to be painted 

= 2 height x length + 2 height x breadth + length x breadth 
= 2 height x (length + breadth) + length x breadth 
=2xl7Jft.x(35J+20)ft. + (35Jx20)sq.ft. 

= ^2x ^ x56J+^^ x20^sq.ft. 

7930 ^ /7930 1\ , 

= -^8q.ft.=^^-g-x ^jsq.yds. 

therefore cost= f -^ x -^ x -jd. 

= £9. 35. 6J^. 

Ex. 9. Let it be required to find the expense of papering the walls 
of* the above room with paper f yd. wide, at IQ^d. per yd., there bein^ 
three doorways in it, which each measure 7 ft. by 4| ft. 

Now area of walls to be papered 



= r2xl7Jxd6J-3x7x|^ sq.ft. 

sq. ft. = f — g- X - j sq. yds. 



11063 



.'. no. of linear yds. of paper req**. x | linear yd. = f ^ 9) ^* ^^^ 

.'. no. of linear yds. of paper req*. = — ^ — ^0^5* 

Therefore cost=f — x — — ^ 5 ^t-J ^• 

= £18. 8«. 5id, 

139. It may be well to note that each of the foregoing Examples in 
square and cubic measure might have been worked by bringing all the 
denominations into the lowest denomination, or by reducing the lower 
denominatioDS into decimals of the highest involved. 
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There is howeyer a method of working examples in square and cubie 
measure without reducing the different denominations to the same deno- 
mination. This method is styled Cross Multiplication or Duodeci- 
mals^ and it is generally employed by painters, bripklayers^ &c.^ in 
measuring work. They take the dimensions of their work in feet^ inches, 
parts, &c., decreasing £rom the left to the right in a twelye-fold propor- 
tion; thus, 12 inches =1 foot, 12 parts =1 inch, &c.: the inches, parts, 
&c., are termed primes, seconds, thirds, &c., and are distinguished by 
the accents ^ ", "\ &c. placed a little to the right aboye the numbers to 
which they belong. 

The Rule for performing Cross Multiplication is the following : 
Write the terms of the multiplier under the corresponding terms of 
the multiplicand. Multiply eyery term in the multiplicand, beginning 
at the lowest, by each term of the multiplier successiyely, beginning 
with the highest ; diyide each product which is not of the denomination 
of feet by 12, add the quotient to the next product, and place the re- 
mainder under the term of the multiplicand just used, when the d^o- 
mination of the multiplier is feet, one place remoyed to the right when 
it is primes, two places when it is seconds, three when it is thirds, &c. 
Add the products together, carrying 1 for eyery 12, and the sum will be 
the answer. 

Ex.1. Multiply 4ft. Tin. by 9 ft. 6m. 
Proceeding by the Rule giyen aboye, 

ft 

4. r 

9 . 6' 



41 


. 3 




2 


. 3 . 


e" 


43 


. 6 . 


6" 



which is the required product, and is =43 square feet+^ths of a square 
foot (or 6 superficial primes, as they are called) + y%ths of a superficial 
prime, t. e. xJi*^ ^^ ^ square foot (or .6 superficial seconds as they are 
called). 

We may express this product in square feet and inches, thus : 

78 

= 43sq.ft. + :^sq. ft. 
144 

=43sq.ft 7Bsq. in. 
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Reason for the above prooeee. 

9ft.x4ft.=36 sq.ft.; 



9ft.x7 



'-(•4) 



sq. ft.=r^ sq.ft. 



=(^^9q.ft. 



= 6 sq. ft. + r« sq. ft. 



= 5 sq. ft. + 3 superficial primes, 
e' X 4ft.= L^ X 4^^ sq. ft = j| sq. ft.=2 sq. ft ; 

=3 superficial primes +6 superficial seconds. 

Now 36 sq. ft. + 5 sq. ft. + 3 superficial primes + 2 sq. ft. + 3 superficial 
primes +6 superficial seconds 

=43 sq. ft. + 6 sup. primes+ 6 sup. seconds 
= (^-^f2^i54)^-^*- 



= ^43 + 



12x64-6 



J sq.ft. 



144 
=43 sq.ft. 78sq.in. 

Note, Attention to the accompanying geometrical figure may per- 
haps explain more clearly the j^ 
result obtained by multiplying D 
9 ft by 7 primes. 



Take 



^5=9 ft., 

Then 9 ft. X 7 ft, or rect. -4 J?, 
ilC= rectangular figure ACEB, 
which contains 63 sq. ft^ and 
9 ft. X 7 primes, or rect AB, 
AD = rectangular figure ADFB, ( 
which is ^th part of 63 sq. ft. 

For since there are 12 lines in AC, each =AD, it follows that there 
are 12 rectangular figures^ each =:ADFB, in rectangular figure ACEB. 



B 
F 



£ 
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£x.2. Maltiplyl7fidm. 6pts. by 12 ft. 6in. 3pts. ' 

ft. 

17 . 3' . e" 

12 . 6 . 3 

207 . 6 . 

8 . 7 . 9^ . 0"' "^ 

4.3 .W, &"' , 

216 . 6 . . W . 6"" 

= ^^^^-^-^(lVi5^"2S4i-^ 12xl2xlJ ^-^^ 

(72 10 6 \ 

144 12x144 12x12x144/ ^ 

10 fS 

= 216 Bq. ft. + 72 sq. in. + r^ sq. in. + — sq. in. 

Ex. 3. Find by cross multiplication the capacity of a cube whose «dge 
is 2 ft. 8 in. ; and prove the truth of the result by yulgar fractions. 

ft. 

2 . 8^ 

2 . 8 



5 . 


4 


1 . 


9. 4" 


7. 


1 . 4'' 


2 . 


8 


14. 


2 . 8 


4 . 


8 . 10 . 8'" 



18 . 11 . 6.8 

= 18cab.ft. + (g+j^+j^)c«b.ft. 

,« t. i^ 1684 + 72+8 , « 
= 18cub. ft.+ j=^ cub. ft. 

= 18}^ cub. ft 
= 18 cub. ft. 1664 cub. in. 
Proof by Vulgar Fractions. 

Content = (2J x 2f x 2|) cub. ft. 

=18 cub. ft. 1664 cub. in. 
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140. In the examples of Cross Multiplication we see that a mixed 
decimal and duodecimal scale of notation is employed, the figures of the 
feet being expressed and multiplied in the ordinary way; whereas in 
other places the number 12 is always used instead of 10 : Cross Multipli- 
cation is not, therefore, properly termed Duodecimal Multiplication or 
Duodecimals; because, although the different denominations are con- 
nected with each other by the number 12, still the different digits of those 
denominations are connected with each other by the number 10. 

Ex. LIV. 

1. Find the area of a rectangular board, whose sides are 2 ft. 9 in. 
and 10 ft. 4 in. respectively. 

2. A room is 17 ft. 3 in. long, and 18ft. 10 in. broad ; find the area of 
the floor in feet and inches. 

S. Find the number of square feet and inches in a rectangular piece 
of ground 9 ft. 3 in., by 3 ft. 6 in. 

4. The floor of a room, which is 15|^ft. wide, contains 91 sq. yards; 
find the length of the room. 

5. A rectangular plot of ground 26 ft. broad contains 92 sq. yds. 4 sq. ft; 
find its length. 

6. Find the breadth of a room, whose length is 22 J^ ft. and whose area 
is 397 J ft. 

7. How many planks 12 ft. 6 in. long and 8^ in. wide will floor a 
room 60 ft. by 16 ft? 

8. Find the area of a square building, whose side is 26 yd. 5 in. 

9. An area, measuring 30 ft. 6 in. by 8 ft. 9 in., is to be payed ; what 
will it cost at the rate of 4*. Sd. per sq. ft.? 

10. Find the cost of a slab 5 ft. 7 in. long and 3 ft. 8 in. broad at 3^. 
per square foot. 

11. Find the area of a floor which measures 18 ft. 6 in. by 12 ft. 3 in., 
and the expense of carpeting it at 3*. per square yard. 

12. What will be the expense of painting the surfaces, which mea- 
sure respectively as follows ? 

(1) 23 ft. 6 in. by 20 ft., at 4*. 6d. per sq. yd. 

(2) 14 ft. 3 in. by 11 ft. li m., at Is. 4d. per sq. ft. 

(3) 13 ft. 6 in. by 8 ft. 9 in., at 7*. Qd. per sq. yd. 

13. Work by Cross Multiplication each of the following examples, 
and prove the truth of each result by Vulgar Factions. 

(1) 18ft. 9in. X by 14ft 7in. 
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(2) 23ft. Sin. xT)y 16 ft. 9in, 

(3) 27ft. 6'. 9"x by 5ft. 3'. 

(4) 22ft;.8|in.xby 16 ft. rjin. 
(6) 4ft. 6'. 6" X by 9 ft. 4'. 7". . 

(6) 76ft7Jin.xby38ft. 3iin. 

(7) 5yd8. 2ft.2m.3pts.xby6yds. llin. 7pt8. 

14. How many yards of carpet } yd. wide will coyer a room 40 ft. 
Sin. by 24ft. 6in.? 

15. What length of paper J of a yard wide will be required to cover 
a wall 15 ft. Sin. long by 11 ft. 3m. high ? 

16. Find the cost of a caipet f yard wide a,tSs.9d,tk yard for a room 
20 feet by 18. 

17. Find the expense of carpeting the following rooms : 

1 ) 12 ft. 4 in. long, and 12 ft. 6 in. broad^ with carpet f yd. wide, 
at 4ff. 6d, a yard. 

2) 29Jft. long, and 14ift. broad, with carpet |yd. wide, at 
3«. Qd. a yard. 

3) 15 ft. 6 in. long, and 12 ft. 9 in. broad, with carpet 24 in. wide 
at 78, Sd, a yard. 

4) 26J^ft. long, and 18 ft. broad, with carpet fyd. broad, at 
3s, 4<f. ayard. 

5) 19 ft. 7 in. long, and 18 ft 11 in. broad, with carpet 25 in. 
broad, at 4bS, 8d, a yard. 

18. Find the content, and (when required) the cost, of the following: 

1) A piece of timber, whose length, breadth, and thickness are 
respectively 54|^ft.. 5 ft., and 2 ft. 5 in., &t9d. a solid foot. 

2) A cube, whose edge is 1 ft. 8 in., at 6d, a solid inch. 

3) Digging a cubical cellar, whose length is 12 ft., at 9d, a solid 
yard. 

4) A cistern 6 ft. deep, having a square bottom of which each 
side is 2^ ft. 

5) A waU 1000 ft. long, lOJ ft. high, and 2 ft. 1 J in. thick. 

6) A cube, whose edge is 13 ft. 7' . 7". 

19. Find the number of feet and inches in the floor, and the number 
of cubic feet and inches in the volume of a room 23 ft. 10 in. long, 
18 ft. 4 in. broad, and 11 ft. 3 in. high. 

20. Find the length of paper, Jths of a yard wide, required to cover 
the walls of a room, whose length is 27 ft. 5 in., breadth 14 ft. 7 in., 
0nd height 12 ft. 10 in. 
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21. What would be the cost oi painting the four walls (^ a room 
whose length is 24 ft. 3 in.^ l^eadth 15 ft. 8 in.^ and height 11 ft* 
6 in.^ at 4s, a square foot ? . 

22. Find the expense of painting the walls and ceilings of each of the 
first two^ and the walls of each of the last two of the following 
rooms. 

(1) A room whose length is 16ft. Sin., breadth 15ft. 9 in.^ and 
height 14 ft , at Is, asq. yd. 

(2) One whose length is 15 ft., breadth 10 ft., and height 9 ft. 
9 in., at Is. 4d, a sq. yd. 

(3) One whose circuit is 41| ft., and height 8 ft. 5 in., at lid, a 
sq. yd. 

(4) One whose circuit is 72 ft, and height 10} feet , at lO^cf. a 
sq. yd. 

And find also the expense of papering the walls of the first 
two of the aboye rooms with paper 1 ft. 9 in. wide, at the 
following prices — ^the first at Ss, ^, a yard, and the second at 
Is, 2d, a yard. 

23. The length, breadth, and height of a room are 7 yds. 1 ft. 3 in., 
5 yd. 2 ft. 9 in., and 4 yds. 6 in., respectively. What length of 
paper two feet broad will be required to coyer the walls, and 
what wDl it cost at M. per yard ? 

•24. Supposing the cost of a carpet in a room 25 feet long, at 6s, a 

square yard, to be £6. 6s., determine the bi^eadth of the room. 
26, In a rectangular court, which measures 96 ft. by 84 ft., there are 

four rectangular grass-plots, measuring each 22J^ft. by 18 ft.; 

find the cost of paying the remaining part of the court at 8^. per 

square yard. 

26. If a piece of doth be 94} yds. long, and 1^ yds. broad, how broad 
is a piece of the same content, whose length is 74| yds. ? 

27. How many sq. ft. and sq. in. remain out of 313 sq. ft. of carpet- 
ing, after coyering a room 16 ft. 9 in. by 12 ft. 11 in.? What is 
the price of the requisite carpeting at 3^. 6d, a yard ? 

28. On laying down a bowling-green with sods 2 ft. 6 in. long by 9 in. 
wide, it is found that it requires 75 sods to form one strip extend- 
ing the whole length of the green, and that a man can lay down 
one strip and a quarter each day: find the space laid down in 8 
days. 

29. A piece of land, whose length is 151 yds. IJ^fi., and breadth 
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9£( yds., is to be exchanged for part <^ a strip of land of the same 
quality, whose breadth is 15 yds. 2|- ft. Find the length of the 
equivalent strip. 
SO, Find the difierence between the content of a floor 80 fL 9 in. long 
and 65 ft. 6 in. broad, and the sum of the contents <^ three 
others, the dimensions of each of which are exactly one-third of 
those of the other. 

31. A reservoir is 24 ft. 8 in. long, by 12 ft. 9 in. wide ; how many 
cubic feet of water must be drawn off to make the surfsu^ sink 1 
foot? 

32. Divide 1532 ft. 9^ in. by 81 ft. 9 in.: and find the breadth of a 
room, the length of which is Vl\ ft., and the area 250|^ ft. 

33. How many sq. ft. of glazing are contained in the windows of a 
house of 4 stories, each story containing 12 windows, the breadth 
of each window being 3 ft. 6 in. ; the height^f the windows on the 
ground and first floors being *l\ ft., on the second floor 6 ft. 10 in., 
and on the third floor 6 ft. ? What will the cost be at lOcf. a 
sq. ft. ? 

34. How many bricks will be required to build a waH 20 yds. long, 
^\ ft. high, and 14 in. deep ; supposing a brick to be 9 in. long, 3|^ 
in. broad, and 2^ in. deep ? 

35. How many tons of water are there in a dstem 18 ft. 8 in. long, 
18 ft. 4 in. broad, and 6 ft. 9 in. deep, supposing a cubic foot of 
water to weigh 1000 oz. ? 

36. How many rods of brickwork are there in a T^all 77 ft. long, 
16 ft. high, and 1 ft. 10} in. thick? 

37. Find the expense of painting the outside of a cubical iron chest, 
whose edge is 2 ft. 5 in., at 1«. ^^ per sq. yd. 

38. What will the painting of a room cost which is 20J^ ft long, 
18J- ft. broad, and 10 ft. high, containing 2 windows whose dimen- 
sions are 7 ft. by 4 ft. each, at the rate of 2«. ^d, per sq. yd. ? 

39. A piece of cloth 5 times as long as broad cost £ 19 ; supposing the 
price of doth to be 4^. 9(1. a square yard, find the dimensions of 
the piece. 

40. What length must be cut off a straight plank 1^ ft. broad, and 
f ft. deep, in order that it may contain 11} cubic ft. ? 

41. A Turkey carpet, measuring 11 ft. 6 in. by 9 ft. 8 in., is laid 
down on the floor of a room measuring 14ft. by 12 ft. 6 in. ; deter- 
mine the quantity of Brussels carpet, \ yd. wide, which will be 
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required to complete the covering of the ared ; what will' be the 
cost of it at Ss. 9d, a yd. ? 

42. Shew by Cross Multiplication and by Vulgar Fractions how many 
cubic feet are contained in a beam 20 ft. 4 in, long, 1 ft. 5 in. broad^ 
and 10 in. thick. 

43. If 69 yds. of carpet, f yd. wide, cover a room which is 10^ yds. 
long, find the width of the room. 

44* If a postage stamp be an inch long and ^ths of an inch broad, 
how many stamps will be required for papering a room 16 ft. 10 in. 
long. 15 ft. 9 in. broad, and 12 ft. 6 in. high ? 

45. The length, width, and height of a room are respectively 36 ft., 
24 ft., and 20 ft. ; how many yards of painting are there in the 
walls of it, deducting for a fire-place 6 ft. by 5^ ft., and two win- 
dows, each 7} ft. by 3f ft. ? 

What would it cost to paper the above room with paper 2J ft. 
wide, at lid, a yard ? 

46. How many bricks, each 9 in. long, 4^ in. wide, and S in. thick, 
will be required for a wall 100 yds. long, 15 ft. high, and 1ft. 
10 J in. thick ? 

47. A gentleman has a garden 200 ft. long and 180 ft. broad, and a 
gravel walk is to be made to run lengthways across it ; how wide 
must the path be so as to take up J^th of the garden ? 

48. A wall is to be built 15 yds. long, 7 ft* high, and 13 in. thick, con- 
taining a doorway 6 ft. high, and 4 ft. wide. How many bricks 
will it require, the solid content of a brick being 108 cubic inches ? 

49. Wh&t would be the cost of paving a road of a uniform breadth 
of 4 yards extending round a rectangular piece of ground, the 
length of which is 85 yds. and breadth 56 yds., the cost of paving 
a square yard being 1^. 2d. % 

50. How many paving-stones, each of them a foot long and ^ of a 
foot wide, wiU be required for paving a street 45 ft. wide, sur- 
rounding a square, the side of which is 225 ft. ? 

51. What will be the expense of paving a rectangular court-yard, 
whose length is 126 ft. and breadth 98 ft., with pebbles, at 9cf. per 
sq. yd. ; and by how much will the expense be increased if a 
granite path, 5^ ft. wide, at lOs, 6d, per sq. yd., be laid down all 
round between the outside walls and the pebbles ? 

52 A gentleman wishes to raise his lawn (which is 1902 ft. long and 
1020 ft. broad) 2 ft., and for that purpose digs a moat round it 
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17 yds. broad in every part ; supposing the depth of the moat to 
be uniform, how deep must it be in order that he may have soil 
sufficient for his purpose ? 

58. Find the expense of lining a cistern, 10 ft. 3 in. long, 6 fb. 6 in. 
broad, and 5 ft. ^ in. deep, with lead, at £2.28. a cwt, which 
weighs 8 lbs. per sq. ft. 

54. How many imperial gallons will a cistern contain whose length, 
depth, and breadth are 7 ft. 3 in., 3 ft. 8 in., and 2 ft. 10 in. respec- 
tively ? 

141. Examples which are usually classed under particular Rules, 
such as the Rule of Three, &c., can nevertheless be readily solved in- 
dependently by means of the foregoing principles. 

The following examples, which are worked out, are intended to exem- 
plify various methods, of reasoning. In the examples for practice which 
follow them, questions will be found the solution of which may be easily 
arrived at in a similar way : the number of such questions in this place 
must necessarily be very limited, and therefore the student is strongly 
recommended to apply to all questions which are hereafter classed under 
particular Rules, an independent method of solution, as well as the one 
denoted by the Rule to which they are respectively affixed. 

Ex. 1. Express a degree in metres, 32 metres being =35 yards. 

35 yards =32 metres, 

32 
/. 1 yard = :tz metres ; 
oo 

.'. 1 degree =(69 J x 1760) yards =(139 x 880) yards, 

'139x880x32^ 



/139x880x32\ 
= I gg j metres=111835f metres. 



Ex. 2. If f rds of a lottery ticket be worth £220, what is the value of 
^ths of the same 1 

.-. frds of the ticket =£220. 

.'. Jrd of the ticket =£110. 

.-. whole ticket =£(110x3) = £330. 

.-. 3^ths of the ticket=^j- of £330=£ ^^—^ = £90. 

• Ex. 3. A person has ^ths of an estate of 4000 acres left him ; he sells 
frds of his share : how many acres has he remaining, and what fraction of 
the whole estate will they be ? 
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2 3 2 

He sells « of = of 4000 acres, or = of 4000 acres^ 

(3 2 \ 

Y of 4000-^ of 4000J acres 

= = of 4000 acres=67lf acres. 

Ex. 4. The 'sum of £463. 168, is to be raised in a parish, the assess- 
ment of which is £6184. ; what la the rate in the £. ? 

£6184 produce £463f or £ =y^ 

. ^1 A \o /23i9 1 \ /2319 1 „^\ 
• • ^1- P"^^'^^^ ^ (-5- ^ 6l84;' ^" (-T ^ 6184 ^ ^r 

orj54g*.>orU.6i. 

Ex. 6. After taking from my purse f of my money, I find that J of 
what is then left amounts to 7^. 6d, ; what money had I in my purse at 
first? 

Let unity, or 1, denote the sum in the purse at first After taking 
away J, f remains. Now by the question 
03. 23 

TT of -r of unity, or 7^ of ^ of the sum in the purse at first =7*. 6i. 

or - of the sum in the purse at first =7«. 6rf., 
.*. sum in the purse at first = 15«. 

Ex. 6. A met two beggars, B and C; and having -^ ^^"17/ of r^ 

13 3 

of a moidore in his pocket, gave B = of - of that sum, and C^ -^ of the 

remainder; what did each receive? 

40 75 

iT "¥" 77 14 

^hadatfirstii ^^ ^ <>^ 540 ^^ ^**' ^^ "3 ** 

7 "2 

1 3 14 1 

B received ^r of - of -s- s., or ^ s,, or 6rf. 

A had left afterwards ( g" "" 2 /*•""« **> 

/. C received 7 of -5^ s., or -^s., op 2*. 6rf. 
00 ^ 
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Ex. 7. A farmer pays a corn-rent of 5 quarters of wheat and 3 quar- 
ters of barley, Winchester measure : what is the money value of his rent, 
when wheat is at 60;., and barley at 54tS, per quarter, imperial measure ; 
32 imperial gallons being =33 Winchester gallons ? 

Rent is 5 qrs. of wheat Win. mea. + 3 qrs. of barley Win, mea. 

32 
But 1 Win. gal-=go ^P* 8^'* 

.*. 1 Win. qr. = ^ imp, qr. 

32 32 

/. rent is 5 x — imp. qrs. of wheat + 3 x — imp. qrs. of barley, 

32 32 

.'. money yalue of rent=(6 x — x 60+3 x~ x 64)*.=£22. 8». 

Ex. 8. If £1. sterling be worth 25 francs, 60 centimes; and also 
worth 6 thalers, 20 silber groschen ; how many francs and centimes is a 
thaler worth ? (One thaler = 30 silber groschen, 1 franc = 100 centimes.) 

6 thalers, 20 silber groschen =25 francs, 60 centimes, 

or 6^ thalers =25^<^ francs^ 

.-. 1 thaler=(25f +6|) francs 

384 
= ^ £rancs=3 francs, 84 centimes. 

Ex. 9. Standard gold contains 12 parts of pure gold to one part of 
copper, and 20 lbs. Troy are coined into 034 sovereigns and a half- 
sovereign ; find the weight of pure gold in a sovereign. , 

12 
Number of parts = 12 + 1 = 13, of which — is pure gold. 

By the question, 

934|^ sovereigns weigh 20 lbs. Troy, 

. . 20x2„ rr 
.*. 1 sov. weighs lbs. Troy, 

.'. weight of pure'gold in a sov. = ( To ^ TftHtr) ^^' '^^Y 

Ex. 10. If a person, travelling 13f hours a day, perform a journey 
in 27|- days, in what length of time will he perform the same if he travel 
lOf hours a day ? 

12. 
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If he travel 13 J hrs. a day, he does the journey m 27| days, 
Ihr. , (271 X 13|) days, 

■IA2T, 27fxl3|, 
lOfhrs , W ^y^' 

which, worked out, gives 36|J^ days, 

Ex. 11. If 858 men in 6 months consume 234 quarters of wheat, 
how many quarters will be required for the consumption of 979 men for 
three months and a half? 

858 men in 6 months consume 234 quarters, 

.1 • 1 Av. 234 

/. 1 man m 1 month consumes ^-^r — ;j qrs., 

858 X 6 

979 X 234 
.'. 979 men in 1 month consume -^^ — >,- qrs., 

Odo X D 

n^o • oi *T, /979x234 7\ _^, 

.*. 979 men m 3 J months consume! -^-^ — ^ x - j qrs., or 165 j qrs. 

Ex. 12. If 5 men or 7 women can do a piece of work in 37 days ; 
in what time will 7 men and 5 women do a piece of work twice as great 1 

5 men =7 women, 

7 
„•. 1 man=r woman, 
5 

49 
.'. 7 men= -^ women, 
o 

(49 \ 74 

-r- + 5jwomen=— women. 

Now by the question, 

7 women in 37 days do the piece of work, 

.% 1 woman in (37x7) days does 

. ^. . 37x7 , , 

. . 74 women m -^^i — days do 

74 

* . 74 . 37x7x6 , , 

.. -T- women m „j — days do 

. 74 . 37x7x6x2 . ot J J * • 1, 

.*. — women m 1=2 or m 35 days do tijv^ce as much. 

Ex. 13. A bankrupt owes three creditors A, B, and C £250, £330, 
and 400 guineas respectively, and his property is worth £125 ; how 
much will each creditor receive, and how many shillings in the pound ? 

Debts amount to £(250 + 330+420), or £1000. 
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If the bankrupt has £1, he pays ^t™ part of debt, 

125 
£126 —— part of debt, 



- part of debt. 



/. A gets £31. 5s., B gets £41. 6*., and C gets £52! lO^r. He pays J of 

£1, or 2s. Qd., in the £. 

Ex. 14. Gunpowder being composed of nitre 16 parts, charcoal 3 

parts, and sulphur 2 parts; find how much of each is required for 16 cwt. 

of powder. 

The whole number of parts = (16 + 3 + 2) = 20. 

Of every 20 parts, 

16 3 . .. 3 . , ,2 1 . , , 

— or 2 IS mtre, — is charcoal, on *^^ To ^ sulphur. 

/. -of 16 cwt., or 12 cwt. = quantity of nitre required. 



3 
20 



x^ of 16 cwt., or 2| cwt. = charcoal 



rr: of 16 cwt., or If cwt = sulphur 

Ex. 16. The price of a work which comes out in parts is £2. 16^. 8flf. 
But if the price of each part were 13d more than it is, the price of the 
work would be £3. 7«. 6rf. How many parts are there ? 

£2. 16*. 8c?. + (number of parts x 13)rf. = £3. 7*. 6<f. 
.'. (number of parts x 13)d = 10*. lOrf. 

= 130flf. 
.'. number of parts = "^ = 10. 

Ex. 16. Divide 1860 guineas between A, B^ and C, so that as 

often as A gets £5., B shall get £4.^ and as often as B gets £3., C shall 

get £l. 

It is clear that ^'s share =3 times Ca share, 

4 times A'a share = 6 times ^s share, 

or, A'a share =T times ^s share, 
4 



= (j X 3 j times Cs share. 



but A's share + B'a share + Cs share = 1860 guineas ; 

15 
.*. — C*s share + 3 Cs share + Cs share = 1860 guineas. 



Vlr-n. 
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or 



f^+4j Cs share =1860 guineas, 
or -J- Cs share =1860 gumeas ; 



_, , /1860 4\ . _.^ . 

.*. Cb share=( -j— x rrj gumeas =240 guineas, 

B'b 8hare=720 guineas^ and ^'s share= ( 240 x -j j guineas =900 guineas. 

Ex. 17. Of a certain dynasty, J- of the kings are of the same name, 
^ of another, j^ of a third, and ^ of a fourth, and there are 5 besides : how 
many are there of each name ? 

Representing the whole dynasty by unity, or 1. 

^ = number of kings of one name, 

■7= of a second, 

4 

- = of a third, 

o 

^5= of a fourth. 

Nowl + l + l+l-l? 

.'. whole dynasty — oT» or •^"'oZ' ^^ 04.=^®- of remaining kings in it. 

But by the question, 

52 of unity, or ^ of the whole dynasty=5 ; 

24 
.*. 1, or the whole dynasty, = 6 x — = 24 ; 

.'. there are 8 kings of the 1st name, 6 of the 2nd, 3 of the drd, and 2 of the 4th. 

Ex. 18. A can do a piece of work in 5 days, B can do it in 6 days, 
and C can do it in 7 days; in what time will A, B, and C, aU working 
at it, finish the work ? Find also in what time A and B working toge- 
ther, A and C together, and B and C together, could respectively finish 
it 

Representing the work by unity, or 1. 

In one day A does -z part of the work, 

o 
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In one day B does ^ , 



Cdoes ^ 



.J + S+CdoQ+i + -5),«r|gl«rt; 



.'. time in which A + B-hC would finish the work 

= J5J days = ^ days= l^gf days. 
210 
Again, in one day -4 + J? do ( - + gV o'qqj of the work; therefore time 

in which they would finish it = rr or 2j^ days. 

30 
In like manner, it may be shewn that A and C would finish the work 
in 2^ days ; and B and C in 3^ days. 

Ex. 19. It being given that A and B can do a piece of work in 2^^ 
days ; that A and C can do the same in 2^ days ; and that B and C can 
do it in 3^ days : find the time in which A, By and C would do the work : 
working, first, all together, secondly, separately. 

In one day A and 5 do 5^ of the work, 

A and C do 5- , 

00 



5 and C do ^ 

42 



.'. by addition, 

(11 12 13\ 214 
30 "^ 35 "^ 42/' ®' 210' ^^ *^® work, 

107 
/. in one day -4+5+ C do ^rr 

,-. time required =^ = ifff ^^^ = ^U ^y^ 

210 
Again, 
work done by -4 +5+ C in one day— work done by 5+ C in one day, 

^ A ^. J' A 107 13 1 

or, work done by ^ m one "ay =210 "" AST 6 * 
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therefore time required, in which A would do the work, =5 days. 

In like manner it may he shewn^ that B would do the work in 6 days^ 
and that C would do it in 7 days. 

Ex. 20. A cistern is fed hy a spout which can fill it in 2 hours, how 
long would it take to fill it if the cistern has a leak which would empty 
it in 10 hours ? 

In one hour spout fills ^ of the cistern^ 

leak empties jzl '. * 

Therefore in one hour, when the spout and leak are hoth open, the part 
of the cistern filled hy what runs in— what runs out, 

\2 10/ 5' 

.'. tune required for filling the cistern = -s hrs. = - hrs. = 2 J hrs. 

5 

Ex. 21. A can perform a certain quantity of work in 6 days, B 
twice as much in 6 days, and C 4 times as much in 9 days ; in what time 
can A, B, and C working together, perform a piece of work 11 times as 
great? 

In one day A does - of the work, 

B does ^ or -r 

o o 

Cdoes V ; 



(1 1 4\ 44 
^ + A + 5 1 or — of the work, 

.*. they woujd finish this piece of work in r-r days, 

44 

.'. they would finish required piece of work in Ij^ ^ ^^ ) ^^^^i ^^y^* 

Ex. 22. A and B can do a piece of work in 16 and 18 days respect- 
ively; they work together at it for 3 days, when J5 leaves, hut A continues, 
and after 3 days is joined hy C, and they finish it together in 4 days ; in 
what time would C do the piece of work hy himself? 
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Representing the work by unity, or 1. 

In one day A-\-Bdo I ft + fo) of the work, 
in 3 days they do (t^ + r^) X 3 



11 

^^35- 



19 
.*. ~ of the work remains to be done. 

3 1 

In 3 days more A does — or - of the work : 

15 5 

/. when A is joined by C, 

19 1 13 

ot: — T > or STL of the work remains to be done. 

In 4 ^ays more A does ^^ of the work ; 

lo 

.'. work which has to be done by C in 4 days 

30 15 30 6' 
.*. part of work to be done by C in one day = ^ , 

.*. time in which C would do the whole work = 24 days. 

Ex. LV. 

Miscellaneous Questions and Examples on preceding Arts, 

I. 

1. State the rules for the multiplication and division of decimals, 
and divide 34-17 by 3J. 

2. What is the value in English money of 1556*85 francs, when the 
excliange is at 24*25 francs per £ ? 

3. Reduce J+J-+^V + ^^* decimal fraction. What decimal of a cwt. 
is 1 qr. 7 lbs. ? 

4. Explain the principle of the Rule of Practice. Find (by Practice) 
the cost of 365 J^ tons of coals at 13*. 5 Jrf. a ton ; and the rent of 
315 ac, 3ro., 7po. at £1. 16*. Sd, an acre. 

5. If f of an estate be worth £ 1003. 17*. Id., what is the value of | 
ofit? 
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6. If a bankrupt pay Ss, 4d. in the pounds what will be receiyed on 
adebtof £3678. 16«.? 

7. A person possessing ^^ of an estate, sold f of ;r^ of his share for 

£l20f ; what would ^ of ^ of the estate sell for at the same rate? 

8. A man, his wife, and 3 children earn £1.7*. Qd, a week ; the 
wife earns twice as much as each child, and the man three times 
as much as his wife ; required the man's weekly earnings. 

9. If £l, sterling be worth 12 florins, and also worth 25 francs, 56 
centimes; how many francs and centimes is one florin worth 1 (100 
centimes =1 &anc.) 

10. The wages of 5 men for 6 weeks being £14. 5*., how many 
weeks will 4 men work for J£ 19 ? 

II. 

1. What is meant by saying that one sum is a certain fraction (for 
example f ) of another ? If 26 francs are equivalent to a pound, what 
fraction of a shilling is a franc? Give the reasons for the process which 
you adopt in answering the question. 

2. Express f of If of a mile in terms of a metre, supposing 32 
metres =35 yards. 

3. A, B, and C rent a pasture for £40. A puts in 8 cattle, B, 9, and 
C, 11 : how much should each pay for his share ? 

4. Reduce 3|<f. to the decimal of 10«., and divide the result by 12*5. 
Explain the process employed. 

5. Find the value of 45 ac., 3 ro., 20 po. at £ 111. 11«. 4d. per acre, by 
Practice. 

6. If the property in a town be assessed at £00000, what must be 
the rate in the £ in order that £2500 may be raised ? 

7. If the circumference of a circle = Diameter x 314159 ; find the 
number of revolutions passed over by a carriage-wheel 5 ft. in dia^ 
meter in 10 miles. 

8. A &rmer has to pay yearly to his landlord the price of 7 J bushels 
of wheat at 4«. M. per bushel, and 9^ of malt at 5«. Qd., and 6^ of oats 
at 2«. 4(2. What is the whole amount of his rent ? 

If there were a decimal coinage of pounds, florins, &c., how many of 
them would he have to pay ? 

9. A alone can do a piece of work in 10 hours, and B can do it in 12 
hours, find the time in which both working together can do it. 

10. Ten excavators dig 12 loads of earth in 16 hours, whilst 12 others 
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can dig only 9 loads in 15 hours; in what time will they jointly 
dig 100 loads? 

IIL 

1. Divide 28 tons^ 4 cwt.^ 8 qrs. into 36 equal portions ; and find the 
value of one of them at £7. 10^. Sd. per cwt. 

2. Reduce 186 yds.^ 2 ft.^ 8^ in. to the decimal of a chain. If one 
chain =10 chainlets =100 links =1000 linklets; express the ahove in 
chains, chainlets, links, linklets. 

3. If £l. sterling he worth 45 Pauls, 9 Baiocchi (Roman), and he 
worth 25 J francs (French;) shew that a Napoleon of 20 francs = 
36 Pauls. (10 Baiocchi= 1 Paul.) 

4. If the rents of a parish amount to £2514 7s. Qd. and a rate is 
granted of £83. IGs. Sd., how much is that in the £? and how much 
must he paid hy an estate whose rental is £ 115. 12^. Gd. ? 

5. If a tradesman with a capital of £1000. gains £90. in 7 months, 
in what time will he gain £20. 58. with a capital of £315? 

6. AVliat is the difference hetween simple and compound Practice ? 
Required "the price of 3 cwt., S qrs., 16 Ihs. at £4. 6^. Oj(f. per 

quarter, hy Practice. 

7. Determine the expence of papering a room 12 ft. high, measuring 
20 ft. hy 15 ft., at the rate of 2^. per square yard. 

8. In the civil year 97 days are intercalated in 400 years; what is 
the average length of the year ? 

9. If 15 horses and 148 sheep can he kept 9 days for £75. 158., 
what sum will keep 10 horses and 132 sheep for 8 days, supposing 
5 horses to eat as much as 84 sheep? 

10. Ay B, and Care three workmen : A can do half a piece of work 
in 3 hours, heing twice as much as B can do ; and A, By and C can toge- 
ther do the whole in 2| hours. Shew that C can do in 5 hours as much 
as B can do in 9 hours. 

IV. 

1. Explain how whole numhers are represented in the decimal or 
common system of notation. Multiply 729 hy 37^ and explain the 
process. 

2. Add together the fifth of a shilling, two-sevenths of a crown, and 
four-ninths of a guinea; and reduce the result to the decimal of £25. 

3. Two persons gained in trade £375; one having put in £500 
and the other £850 ; what part of the profit ought each person to 
receive? 
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4. Taking the circumference of a circle at 3} times its diameter ; 
find the cost of a marhle column of two feet hreadth^ and five yards 
height, marhle heing at 15s. 6(L per cuh. ft. (Area of circle = J circum- 
ference X semi-diameter.) 

5. If a certain nun^her of men can throw up an entrenchment in 12 
days, when the day is 6 hours long, in what time will they do it when 
the day is 8 hours long ? 

6. Find the entire cost of 10 Ihs. of tea at 4«. 3d. per Ih., 18 Ihs. of 
coffee at Is. S^d. per Ih., 23 Ihs of sugar at 4^d per lb., and 161bs. of 
candles at 7|(2. per lb., and divide the amount equally among 14 persons. 

7* Reduce 2d75f Spanish dollars to English money, the exchange 
being at Ss, 4d, per dollar. And find the yalue of 1,000,000 rupees at 
2s, 3^. each. 

8. The roller used for rolling a bowling-green, being 6 ft. 6 in. in 
circumference, by 2 ft. 3 in. wide, is obseryed to make 12 revolutions as 
it roUs from one extremity of the green to the other ; find the area 
rolled when the roller has passed 10 times the whole length of it. 

9. Divide £1400. among A, B, and C, in such a manner that as 
often as A gets £5,B shall get £4, and as often as B gets £3, C shall 
get £2. 

10. A fraudulent wine-merchant sells, as brandy, a mixture of brandy 
and rum at £2. 5s. a gallon, which is the proper price of his brandy, that 
of his rum being a guinea a gallon. Supposing one^third of the whole mix- 
ture to be rum, ascertain how much a gallon he gains by his dishonesty. 

V. 

1. Divide 550974 by 1472 ; find the quotient and remainder. Ex- 
plain the operation, and prove the result. 

2. Shew that the value of a fraction is not altered by multiplying the 
numerator and denominator by the same number. 

Express the fractions ^, f , and -^^ by corresponding fractions having 
the same denominator, and find the sum. 

3. If lib. Avoirdupois be equivalent to 7000 grains Troy, and 1869 
sovereigns weigh 40 lbs. Troy, how many sovereigns will weigh 1 Avoir- 
dupois ounce ? 

4. A quarter of wheat is consumed annually by each person in Eng- 
land ; if wheat be at 45«. a quarter, and the population 27,500,000, what 
is the value of a quarter of a yearns consumption 1 

5. A certain number of men mow 4 acres in 3 hours; and a certain 
number of others mow 8 acres in 5 hours ; how long will they be mowing 
11 acres, if all work together ? 



MISCELLANEOUS QUESTIONS AND EXAMPLES. 187 

6. The depth of water m a cistern whose hase contains 1844 sq. in. is 
8 fl.9 in. Find (1) the numher of cuh. ft. of water in it^ and (2) the 
depth of the same quantity of water in another cistern whose hase con** 
tains 1088 square inches. 

7. If a man can do a piece of work in 8^ days hy working 6 hours a 
day, how many hours a day must he work to finish it in 5 days ? 

8. If 7 men or 11 women can finish a piece of work in 17 days, how , 
many days will it take 11 men and 7 women to finish it ? 

9. A room is 20 ft. 6 in. long hy 15 ft. 6 m. wide, and 16 ft. high ; it 
has two doors, each 8 ft. high hy 3 ft. 9 in. wide, and 3 windows, one 6 ft. 
hy 7 ft, the other two 5 ft. hy 4 ft. each. What will it cost to paper the 
room with paper a yard wide at lOd, a-yard ? 

10. A bankrupt owes A £615. 12*. ed., B ^407, and C £ 293. 6«. 8d.; 
his estate is worth £911. 19«. 4^. ; how much can be paid in the £, and 
what will -4, B and C each receive ? 

VL 

1. Multiply £10. 17*. 6|<i. by 8784; and find by Practice the value of 
8764 things at £10. 17*. 6fd. each. 

2. A bankrupt's assets amounted to £542. 6*. and his creditors re- 
ceived 11*. in the pound : find the amount of his debts. 

3. A piece of cloth, when measured with a yard measure which is 
two>thirds of an inch too short, appears to be 10} yards long, what is its 
true length ? 

4 How many francs must be transmitted from Paris to Berlin to 
discharge a debt x)f 420 thalers ? a thaler being equivalent to 3 shillings, 
and 24 francs to one pound sterling. 

5. Estimate the cost of a dish of almonds and raisins consisting of 
six ounces of almonds and three quarters of a pound of raisins : supposing 
almonds to be ten pence, and raisins eleven pence a pound. 

6. If 5 cwt., 3 qrs., 14 lbs. cost £6. per cwt., what will be the cost per 
pound when the cost of the whole has been reduced by £7. 16*. 8<i. ? 

7. A grocer buys 10 cwt. 3 qrs. 21 lbs. of sugar for £30., and pays 
12*. Qd. for expenses ; at what rate must he sell it per pound to clear 
£15. 6*. 3fl?. by his bargain ? 

8. Explain the difierence between Cross Multiplication and Duo- 
decimals. 

Find the cost of papering a room 20 ft. long, 16.} ft. broad, and 12ft. high, 
the price of a piece of paper 12 yds. long and 3 qrs. broad being 4*. Qd. 

9. If a snail, on the average, creep 2 ft. 7 in. up a pole during 
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12 hrs. in the nights and slip down 16 in. during the 12 hrs* in the day, 
how many hours will he be in getting to the top of a pole 85 ft. high ? 

10. The profits of a tradesman average £54. 6^. 5d. per week, out of 
which he pays 8 foremen, 10 shopmen, and 5 assistants, at the rate of 2 
guineas, 1 guinea, and 17^. Qd. per week respectively : His yearly out- 
goings for rent, &c. amount to £728. lis, Qd, Find his net annual 
profit 

VII. 

1. What is meant by a fraction ? Find the value of f of J of 13 guineas ; 
and then express the result as the fraction and decimal of £237. 10s. 

2. By what number must £5. 6s. 3Jrf. be multiplied in order to give 
as product £85. Os. 4d.} Divide £34. 12s. into 3 parts one of which shall 
be twice and the other 4 times as great as the third. 

8. If a year consist of 365*242264 days, in how many years will its 
defect from the civil year of 365J days amount to 1 day ? 

4. If 15 men take 17 days to mow 800 acres of grass, how long will 
27 men take to mow 167 acres? 

5. If 20 men can perform a piece of work in 12 days, how many men, 
will accomplish another piece of work, which is six times as great, in a 
tenth part of the time ? 

6. I am owner of J of j^ of J of a ship worth £5161. 3*. 9rf., and sell 
^th of the ship ; what part of her will then belong to me, and what will 
it be worth ? 

7« A bankrupt owes £900. to his three creditors ; and his whole pro- 
perty amounts to £ 675 ; the claims of two of his creditors are £125. and 
£375. respectively ; what sum will the remaining creditor receive for his 
dividend ? 

8. Shew that a cistern 13 ft. 4 in. long, 8 ft. broad, and 5 ft. 3 in. deep 
holds just twice as much water as another which is 7 ft. long, 6 ft. 8 in. 
broad, and 6 ft. deep. 

9. There are in a manufactory a certain number of workmen who 
receive 60*. a-week, twice as many who receive Sis. Qd. a-week, and eleven 
times as many who receive 14*. a week, and the total amount of the work- 
men's wages for one week is £96. 19*. ; find the number of workmen. 

10. Reduce £405. 6s. Sd. to francs and centimes, at the rate of 25 J^ 
francs to £1, and 100 centimes to a franc. 

VIII. 

1. Find the value at £3. 5*. per oz. of 13 lbs., 9 oz., 3 dwts. of gold 
dust 
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2. If a florin be made the unit of money, what number will represent 
£LlU6lrf.? 

3. If £ 1. be worth 12 guldens^ and one penny 3 kreutzers, what frac- 
tion of one gulden is 5 kreutzers? 

4. A creditor receives on a debt of £296. a dividend of 12«. 44. in the 
pounds and he receives a further dividend, upon the deficiency, of 38, 9d, 
in the pound ; what does the creditor receive in the whole ? 

5. Reduce 12 ft. 4J^ in. to the fraction of a mile, and find the corre- 
sponding decimal 

6. If 29,040 copies of a paper be printed, each copy consisting of 3 
sheets, and each sheet being S^ feet long, by 2 feet broad ; how many acres 
will one edition cover ? 

7. A man has an income of £200 a year; an income-tax is established 
of 7d. in the pound, while a duty of l|d per lb. is taken off sugar ; what 
must be his yearly consumption of sugar that he may just save his 
income-tax ? 

8. If A can do as much work in5 hours as B can do in 6 hours, or as 
C can do in 9 hours, how long will it take C to complete a piece of work, 
one-half of which has been done by A working 12 hours and B working 
24 hours ? 

9. Find the number of shillings and pence which are equivalent to 
the recurring decimal '3333 of a pound. 

10. The gross earnings of an undertaking average £3000, and the 
expenses £77^. 14^. 2d. per week, one tenth of the remainder is put aside 
for wear and tear, and the annual charges amount to £24141. 139. Sd, 
What is the net annual profit ? (1 year =52 weeks.) 

IX. 

1. Explain the process of Long Division. 

Reduce ^^ + J'J^^^ to its equivalent whole number. 

2. Shew how to convert any proper fraction into a decimal 
Reduce f and j|^ to the decimal form. 

3. State what kind of vulgar fractions can be expressed in finite 

decimals. Can the quantity J — J — sV ^® "^^ expressed ? 

1.4.1. 
How many shillings should be given in exchange for j — ^ of a pound? 

4 If two-thirds of an academic term exceed one-half of it by 13^^ 
days, how many days are there in the whole term 1 

5. In a decimal coinage of pounds, florins, &c., how many of these 
may be obtained for £19. 17*. 6Jd. ? How mucli ia l<i«it \s^ \Vk& ^xs&sassMe^. 
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6. The length of a rectangular field which contains 7 acres, 1 rood, 
15 poles, is 453 yds., 2 ft., 3 in. ; find its hreadth. 

7. A hutler concocts, a bowl of punch, of wliich the following are the 
ingredients : milk 2^ quarts, the rind of one lemon, 2 eggs, 1 pint of rum, 
and half-a-pint of brandy. Compute the value of the punch, reckoning 
milk at Sd. a quart, lemons at 25. a dozen, eggs at 16 a shilling, rum at 
ISs. per gallon, and brandy at £1 . 4$. Sd. per gallon. 

8. A Cochin China hen eats a pint of barley and lays a dozen eggs, 
while an English hen eats half-a-pint of barley and lays five eggs. Sup- 
posing the eggs of the English hen to be half as large again as those of the 
Cochin China, which is the more economical layer ? 

' 9. If 72 men dig a trench 20 yds. long, 1 ft. 6 in. broad, 4 feet deep, 
in 3 days of 10 hours each, how many men would be required to dig a 
trench 30 yards long, 2 ft. 3 in. broad, and 5 feet deep, in 15 days of 9 
hours each? 

10 A crew consists of 420 men, and a certain^ number of boys ; the 
men receive each £S. per month ; and the amount of wages of the whole 
crew is £1500. per month ; find the number of boys supposing each to 
receive £l. lOs, per month. 

X. 

1. Explain the rule for the addition of decimals ; add together f and 
•061 ; subtract '003 from 02; and divide 0672 by 006. 

2. Subtract J of f from J of 3^, and multiply the result by f of |. 

3. If £ 1 sterling = 10 florins = 100 cents = 1000 mils, shew that £ 25 
10*. 7J^. = 255 florins, 3 cents, IJ mils. 

4. If 6 men earn £ 7. 6s. Sd. in 7i days, how much will 10 men earn 
inllfdays? 

5. A person expends £72 in the purchase of cloth, how much can he 
buy at the rate of 2*. 2d. a yard ? 

6. What is the cost per hour of lighting a room with ten bumersy 
each consuming 4 cub. in. of gas per second ; the price of gas being 6*. for 
a thousand cubic feet. 

7. What is the value of 8 qrs., 5 bushels, 3 pecks of wheat at 7s. Bd. 
a bushel ? 

If 8 qrs., 6 bushels, 2 pecks of malt cost £ 21. 3*., what is the price per 
bushel ? 

8. What length of paper J of a yard wide will be required to cover a 
wall 15 ft. 8 in. long by 11 ft. 3 in. high ? 

ff' ^^De&ne a Hectangular Parallelopiped." 
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A block of wood^ in the form of a rectangular parallelopiped^ measures 
along its edges 18J feet, 5 J feet, and 3 feet, respectively ; determine its 
value on the supposition that a cubical block, measuring 11 inches along 
the edge, is worth Ss. 6rf. 

10. If 36 men, working 8 hours a day for 16 days, can dig a trench 
72 yards long, 18 wide, and 12 deep, in how many days will 32 men, 
working 12 hours a day, dig a trench 64 yards long, 27 wide, and 18 
deep? 

XL 

1. Express ^^ as a decimal ; and thence find its value when unity' 
represents £300. 

2. A parish containing 2456 acres is rated on a rental of £3070 ; a 
rate of Sd, in the pound being levied, what on the average is the charge 
per acre ? 

3. Find the price of 2 tons, 16 cwt., 17 lbs of sugar at lOd. for 2J lbs. 

4. If 1 cwt. of an article cost £7, at what price per lb. must it be sold 
to gain ^ of the outlay ? 

5. Find in inches and fractions of an inch the value of '00003551136 
of a mile. Explain the process employed. 

6. Express each silver coin now current in England by a decimal of 
2|</. If i^th of 2^. be the imit of money, what decimal will express a 
halfpenny ? 

7. An American dollar is 4s. 3|£?., and is 5'42 francs; find the number 
of francs in £1 sterling, and express both a dollar and a franc in terms of 
the unit of money mentioned in the last question. 

8. A and B can do a piece of work in 6 days, B and Cin 7 days, and 
A, By and C can do it in 4 days ; how long would A and C take to do it ? 

9. If a sheet of paper 5J feet long by 2} feet broad be cut into strips 
an inch broad ; how many sheets would be required to form a strip that 
would reach round the earth, (25,000 miles) ? 

10. A bag contains a certain number of sovereigns, three times as 
many shillings, and four times as many pence, and the whole sum in the 
bag is £280 ; find how many sovereigns, shillings, and pence it contains 
respectively. 
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142. We may compare one number with another, or ascertain the 
relation which one bears to the other in respect of magnitude, in two 
different ways ; either by considering how much one is greater or less than 
the other; or by considering what multiple, part, or parts, one is of the 
other, that is, how many times or parts of a time, or both, one number is 
contained in the other. Thus if we compare the number 12 with the 
number 3, we observe, adopting the first mode of comparison, that 12 is 
greater than 3 by the number 9; or, adopting the second mode of com- 
parison, that 12 contains 3 four times, and is thus ^ or four times as 
great as 3. Again if we compare the number 7 with the number 13, we 
observe, according to the first mode of comparison, that 7 is less than 13 
by the number 6; and, according to the second, that as 1 is one thir- 
teenth part of 13, so 7 ifi seven thirteenth parts of 13, or ^ths of 13. 

143. The relation of one number to another in respect of magnitude is 
called Ratio; and when the relation is considered in the first of the above 
methods, that is, when it is estimated by the difference between the two 
numbers, it is called Arithbietioal Ratio ; but when it is considered ac- 
cording to the second method, that is, when it is estimated by considering 
what multiple, part, or parts, one number is of the other, or, which is 
seen from above to be the same thing, by the firaction which the first 
number is of the second, it is called Geometrical Ratio. Thus for in- 
stance, the arithmetical ratio of the numbers 12 and 3 is 9; while their 
geometrical ratio is ^ or 4. In like manner the arithmetical ratio of 7 
and 13 is 6, while their geometrical ratio is ^. 

144. It is more common, however, in comparing one number with 
another to estimate their relation to one another in respect of magnitude 
according to the second method, and to call that relation so estimated by 
the name of Ratio. According to this mode of treatment, which we shall 
adopt in what follows, ^^ Ratio is the relation which one number has to 
another in respect of magnitude, the comparison being made by co|^dering 
what multiple, part, or parts, the first number is of the second, or how 
many times or parts of a time, or both, the second is contained in the 
first." 

145. It is plain that, for any two numbers, the fraction in which the 
£jvi la numerator and the second denominator, will correctly express the 
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multiple or part, or both, which the first number is of the second, or the 
number of times or parts, or both, of a time the second is contained in 
the first. Thus if we take the numbers 12 and 3, the fraction ^, which is 
equivalent to the whole number 4, shows the multiple which 12 is of 3, or 
the number of times 8 is contained in 12. And again, if we take the 
numbers 7 and 13, the fraction ^ will express the part or parts which 
the number 7 is of 13, or will express the part or parts of a time that 13 is 
contained in 7 : for 1 is one thirteenth part of 13, so that 7 must be seyen 
thirteenth parts of 13, that is, ^^ths of it; and 1 is contained 7 times in 7» 
so that 13 must be contained only i^^ths of a time in 7. We conclude 
therefore that the ratio of one number to another may be estimated and 
expressed by the fraction in which the former number is the numerator 
and the latter the denominator, 

146. The ratio of one number to another is often denoted by placing a 
colon between them. Thus the ratio of 7 to 13 is denoted by 7 : 13. As we 
have shown that the ratio of one number to another may be expressed by 
the fraction in which the former is the numerator and the latter the dc:- 
nominator, we see that 7 : 13 is=^. The two numbers which form a 
ratio are called its terms ; the first number, or the number compared, 
being called the first term, or the Antecedent, and the second number 
or that with which the former is compared, the second term, or thb 
Consequent^ of the ratio. 

147. If the two numbers to be compared together be concrete, they must 
be of the same kind. We cannot compare together 7 days and 13 miles 
in respect of magnitude ; but we can compare 7 days with 13 days ; and it 
is clear that 7 days will have the same relation to 13 days in respect of 
magnitude, which the number 7 has to the number 13, so that the jratio of 7 
days to 13 days will be the same as the ratio of the abstract number 7 to the 
abstract number 13, and may be expressed by the fraction ^, If how- 
ever the concrete nimibers, though of the same kind, be not in the same 
denomination of that kind, it will be convenient to reduce them to one 
and the same denomination in order to find their ratio. Thus, if one of 
the numbers be 7 days and the other be 13 hours, the ratio of the former 
to the latter will not be that of 7 to 13, but that of 7 days to IS hours, that 
is, 168 hours to 13 hours, which will clearly be the same as that of the 
abstract number 168 to the abstract number 13, and so will be expressed 
not by j^, but by ^. We see, then, that 7 days : 13 hours is the same 
as 168 : 13, and that each is^ ^. ' Thus it is plain that when th& ts^qss^ 

\3i 
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bers are concrete, we may reduce them to one and the same denomination, 
and then, in considering their ratio, treat them as abstract numbers. 

148. Proportion is the equality of two ratios; so that, when the ratio 
of one number to a second is equal to the ratio of a third number to a 
fourth, proportion is said to exist among the numbers, and the numbers 
are called Proportionals. Thus^ the ratio of 8 to 9 is equal to that of 24 
to 27 1 for the former ratio is f , and the latter ratio is ff^, which is also 
equal to f . The ratios being equal, proportion exists among the numbers 
8, 9, 24, 27 ; and thus those numbers are proportionals. 

149. When proportion exists among four numbers, that is, when the 
ratio of the first to the second is equal to that of the third to the fourth, 
this proportion or equality is often denoted by writing down the two 
ratios in the manner mentioned in (Art. 146) in one line, and placing a 
double colon (: :) between them. Thus the existence of proportion among 
the numbers 3, 4, 9, 12, is indicated as follows, 

3 : 4 :: 9 : 12 

which is commonly read thus, ''three are to four as nine to twelye," or 
"as three to four so nine to twelve." It will appear from what has pre- 
ceded, that by the expression 3 : 4 :: 9 : 12, it is meant in fact that 

150. In order to form a proportion four numbers are required. It may 
indeed happen that the second and third are the same, in which particu- 
lar case it might be said that only three numbers are required ; thus 
9 : 6 :: 6 : 4 ; but even in such a case it is better to consider the second 
and third as distinct numbers, and to regard the proportion as counting 
of four numbers, of which indeed two are equal. The four numbers 
required to form a proportion are called its terms. In the proportion 
3 : 4 :: 9 : 12, we have 3 for the first term, 4 for the second, 9 for the 
third, and 12 for the fourth term, of the proportion. 

151. It has been stated that proportion is the equality of two ratios, and 
we have explained that the two numbers constituting a ratio must either 
1>e both abstract, or (if concrete) both of the same kind. In a proportion 
if one of the ratios be formed by two abstract numbers, the other may 
arise from two concrete numbers. For it has been explained (Art. 147) 
that if a ratio consist of two concrete numbers, we may reduce them 
both to the same denomination, and then treat the resulting numbers as 
abstract, the ratio of those abstract numbers being the same as that of 
the two concrete numbers from which they have arisen. For the 
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eam^ reason, one of the two ratios constituting a proportion may be 
formed from concrete numbers of one kind, while the other is formed 
from concrete numbers of a different kind; for 7 days : 13 days :: 7 
miles : 13 miles, each ratio being in fact that of 7 to 13. Indeed it ap- 
pears by (Art. 147) that the ratio of two concrete numbers may always be 
expressed by a ratio of two abstract numbers. If both or either of the 
ratios in a proportion be formed from concrete numbei*s, we may thus 
replace each such ratio by one arising from abstract numbers, and in 
this way every term of the proportion will become an abstract number ; 
so that, notwithstanding the remark in note (Art. 26), any one of the 
terms may then be multiplied or divided by any other. 

152. It is readily seen that if proportion exist among four nimibers 
taken in a certain order, it will exist also among the same numbers 
taken in the contrary order. Thus the numbers 8, 9, 24, 27, being pror 
portionals in the order in which they stand, the numbers 27, 24, 9, 8, 
will also be proportionals. For, 

824 
9~27' 
- 8 . 24 
■ 9 27* 

t 9 ■ 27 
^'^^8 = ^^24' 
9 27 
^'8== 24' 

••24~8' 

or 27 : 24 :: 9 : 8. 

27 9 
It is apparent also from (Art. 66) that jr: = 5 • 

153. If only three of the numbers in a proportion be given, we can by 
means of them find the fourth, and the method or Rule by which it may 
be found is one of great importance in Arithmetic. We have seen that 
proportion exists among the numbers 8, 9, 24, 27. If the first three 
numbers only were given, and we werie required, by means of these, to 
find the fourth, the method or Rule to be adopted ought to determine a 
number to which 24 would have the same ratio, as 8 to 9 ; or, which is 
seen from the last article to be the same thing, it ought to determine a 
number which will have the same ratio to 24, which 9 has to 8 ; this 
number being of course 27. Almost all questions which arise in the 

13—2 
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common concerns of life, so far as they require calculation by numbers, 
might be brought within the scope of the Rule of Three, which enables 
us to find the fourth term in a proportion, and which, on account of its 
great use and extensive application, is often called the Golden Rule. 

154 The Rule of Three, then, is a method by which we are enabled, 
horn three numbers which are given, to find a fourth which shall bear 
the same ratio to the third as the second to the first, that is, shall be 
the same multiple, part, or parts of the third, as the second is of the 
first ; in other words, it is a Rule by which, when three terms of a pro* 
portion are given, we can determine the fourth. 

As most of the practical cases in which this Rule is made use of relate 
to concrete numbers, we shall express the Rule with especial reference to 
such cases, adding however a short direction for cases in which abstract 
numbers only are concerned. 

155. Rule. " Leaving out of consideration superfluous quantities, find, 
out of the three quantities which are given, that which is of the same 
kind as the fourth or required quantity ; or that which is distinguished 
from the other terms by the nature of the question : place this quantity 
as the third term of the proportion. 

" Now consider whether, from the nature of the question, the fourth 
term will be greater or less than the third ; if it be greater, then put 
the larger of the other two quantities in the second term, and the smaller 
in the first term; but if less, put the larger in the first term and the 
smaller in the second term. 

" Take care to reduce the first and second terms to one and the same 
denomination, and also to reduce the third so that it may be wholly in 
one denomination ; remembering, however, that if the quantities involved 
be all of the same kind, it is imnecessary to reduce all the three terms to 
the same denomination, but only the first and second terms to one and 
the same denomination, and the third to a single denomination, which 
will not necessarily be the same as the former. When the terms 
have been properly reduced, multiply the second and third together, and 
divide by the first, treating all three as abstract numbers. The quotient 
will be the answer to the question, in the denomination to which the 
third term was reduced." 

If the case be one in which abstract numbers only are concerned, the 
question itself will show at once which of the numbers wiU form the 
ihird term of the proportion : the second and first will be determined as 
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above explained ; and then the answer to the question will be found by 
such multiplication and division as are directed in the Rule*. 

156. It maybe proper to observe that the Rule of Three is applicable 
in two different kinds of cases, according to which it is called the Rule of 
Three Direct or the Rule of Three Inverse. The method just stated 
(Art. 155) is applicable to both kinds of cases : but as the distinction 
between the two is commonly noticed by writers on Arithmetic^ it vfill 
be right to show in what it consists. 

The Rule of Three Direct is that in which more requires more^ or 
less requires less; or^ in other words, in which a greater number requires 
a greater answer, or a less number a less answer. Thus in the question, 
'* If 4 acres of land cost £250, find the cost of 15 acres, after the same 
rate." The 15 acres beiug more than the four acres, will require a larger 
sum than £250 for their purchase, and so, in this case, more requires 
more. Again in the question, *' If 15 acres of land cost £937. 10^. find 
the cost of 4 acres, after the same rate," the 4 acres being less than the 
15 acres, will require a less sum than £937. IO9. for their purchase, and 
therefore, in this case, less requires less. Such cases belong to the Rule 
of Three Direct. 

The Rule of Three Inverse is that in which more requires less, or less 
requires more : or, in other words, in which a greater number requires a 
less answer, or a less number a greater answer. Thus in the question, 
" If 4 men can mow a certain meadow in 3 days, find the time in which 
6 men ought to mow it," the six men being more than the four, should 
perform the work in less time, and so, in this case^ more requires less. 
Again, in the question, '' If 6 men can mow a certain meadow in 2 days, 
find the time in which 4 men ought to mow it," the 4 men, being fewer 
than the 6, will require a longer time for performing the work, and 
therefore, in this case, less requires more. Such cases belong to the 
Rule of Three Inverse. 

Rule of Three Direct. 

Ex. 1. Find tl^e value of 37 yards of silk, when 25 yards cost 
£4. 7s, Qd. 

There are here three given quantities, 25 yards, 37 yards, and 

* The arrangement of the given terms in the manner mentioned at the begin- 
ning of the Rule, is commonly called stating the question. Sometimes a word or 
two, or a letter, or other symbol, will be added to represent the fourth or required 
term. 
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^. 7s, 6d,, and we have to find a fourth which will he the price of 37 
yards. It is manifest that the three given quantities, 25 yards, 37 yards, 
£4 7s. 6d., and the required sum, must form a proportion, hecause the 
25 yards must have the same relation in respect of magnitude to the 37 
yards, which the £4. 7s, 6d. (cost of 25 yards) has to the required sum 
(cost of 37 yards). Proceeding then hy Rule (Art. 155) we observe that 
the £4. 7s, 6d, is of the same kind as the required term, viz. money ; we 
make that the third term of the proportion ; and since the required sum 
(^cost of 37 yards) must necessarily he greater than £4, 7s. 6d, (cost of 25 
yards), we make 37 the second term, and 25 the first. We have thus 
the first three terms arranged as follows : 

25 yds. : 37 yds. :: £4. 7s. 6d. 
And the entire proportion will he as follows : 

25 yds. : 37 yds. :: £4. 7*. 6d, : required cost 

The first and second terms are in one and the same denomination, and 
require no reduction. The third and fourth must he reduced to the 
lowest denomination in either of them, namely pence. Then since 
£4. 7*. 6rf. = 1060 pence, the proportion becomes 

25 yds. : 37 yds. : 1050 pence : no. of pence in required sum. 
And by our rule we must now treat the numbers as abstract, multiply 
the second and third together, and divide by the first. 

1050 
37 



25 



{; 





7350 
3150 


5 


38850 


5 


7770 



1554 
The quotient 1554 gives the number of pence in the required sum of 
money, that being the denomination to which the tliird term was re- 
duced. We must now then reduce the 1554 pence to pounds, shillings 

and pence. 

' ' 1554d. 



12 
2,0 



12,9- 6rf. 



£6. 9*. 6d. 
therefore the required answer is £G. ds. 6d. 

The above process would in common use be more compendiously 
written down as follows : 
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yds. 

25 



yds. 

37 






£ 
4 . 

20 



». 



d. 
7.6 



87 

12 



25 





1050 






37 






7350 






3150 




(-5 


38850 




• 


7770 




12 


1554rf. 




20 


129*. 


6e/. 



£6. 9«. Qd, 
Reason for the above process. 

We have the cost of 25 yards given^ viz. £A. 7s. Qd., in order to enable 
us to find the cost of 37 yards. 

It is manifest that the required sum must have the same relation in 
respect of magnitude to £4. *Js, 6d, which 37 yards have to 25 yards ; that 
is^ the ratio of the required sum to £4. 7«. Qd*^ or of the number of pence 
in the required sum to 1050 pence^ must be equal to that of 37 yards to 
25 yards. 

Now the ratio of the number of pence in the required sum to 1050 

pence^ is the same as that of the abstract number which indicates how 

many pence the required sum contains to the abstract number 1050, and 

may (if the former number be called the required number) be expressed 

1- xt j» x» required number 
by the fraction ^^^ — j^^^ . 

And the ratio of 37 yards to 25 yards is the same as that of the ab- 
stract number 37 to the abstract number 25, and may therefore, in like 

manner, be expressed by the fraction — . 

required number _ 87 , 
*'• 1650 " 25 ' 



required number 
1050 



xl050=^ X1050, 



or 



required number x 1050 37 x 1050 



lOoO 



25 
37 X 1050 



or required number = sr — »^^w^* ^^> 
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1050x37 
"' = -^5-' 

■ 

This result shows that if we arrange the three given terms^ 25 yards, 
87 yards, and £i. 7s, 6dL in the following manner, 

yds. yds. £ t. d. 

25 : 37 :: 4 . 7 . 6, 
and then reduce the £4. 7«. 6(/. to pence, the lowest denomination con- 
tained in it, so that the arrangement becomes 

yds. yds. d, 

25 : 37 :: 1050, 
and then consider the numbers to be abstract, as if they had been written 

25 : 37 :: 1050, 
we shall obtain the abstract number which will show us how many pence 
there are in the required sum by multiplying the second and third terms 
together and dividing the product by the first ; and then by treating this 
number as concrete, that is, as so many pence, we have the required 
answer in pence. 

7%e reason for the process may also be shown as follows : 
The cost of 25 yards is £4. 7s. 6d, or 1050 pence ; 

.-.thecostoflyardis^pence; 

XI. X ro^T J . /1050 ^^\ 1050x37 

.•. the cost of 37 yards is I -^ x 37 I pence = — ^ — pence ; 

or if we arrange the numbers, after the reduction of the £4. 7s, 6d. to 
pence, in the form 

yd* yds. d, 

25 : 37 :: 1050, 
and then treat them as abstract numbers, multiply the second and third 
together, and divide the product by the first, the quotient will give the 
number of the pence in the required sum of money. 

Ex. 2. If a workman earn £17. 6s. in 102^ days, how long will he be 
in earning 50 guineas ? 

Here the required quantity is time, and as the given quantity of that 
kind Is 102J^ days, we must place that as the third term in the proportion. 
The earning of 50 guineas will require a longer time than the earning of 
£17. 6s, : we must therefore place the 50 guineas as the second term, and 
the £17. 6s, as the first. Then reduce, according to the Rule ; observing, 
that as there is half-a-day in the third term, we may, if we please, reduce 
i:hat term to half-days, in which case the answer will be obtained in half- 
dajv, and must be reduced to days. 
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£\7. 68. : 50g, :: 102J days : required time, 
20 21 2 

846 1050 205 
205 

5250 
2100 

S46) 215250 (622^ half-days 
2076 

765 
692 



730 
692' 

.*. the reqnired time =622^- half-days, 

-Sll^Vi^days. 
The process is brie% represented thus : 

Required time^^^^^^ half.days=311^ days. 

Ex. a If the tax on £195. be £14, Ss,, what will be the tax on £874 ? 

The £14. Se. being of the same nature with the sum required, must 

be placed as the third term in the proportion ; and as the required tax 

must clearly be greater than £14. Se, we must place £874 as the second, 

and £195 as the first term. 

£195 : £874 :: £14. Ss. : the required tax^ 

20 

288 
874 



1152 
2016 
2804 

195) 251712 (1290^1 
,195 

567 
390^ 

1771 
1755 



162 
/. the required tax is VLW^ AsSCfisi^^ «fe^ ^SS^'i, 
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But m^, = (m X i2)d, = if^d. = 

And «|rf. = (mx4)g. = fM9-=3tB?.=frf.UJ^. 
.'. the requii-ed tax is £64. 10^. 8^d, Hlq* 

2,0 
Or thus, 195) 261712 ( 129,0» . 
195 £64 lOs. 

567 
390 



1771 
1755 



162 
12 

195) 1944 (9rf, 
1755 

189 

• 4 



195) 756 (3g. or fd 
585 

The answer is therefore £64. 10*. 9^^. ^q. 

The operation, as before, is briefly represented thus: 

Required tax= 2^^^|??*. = £64. 10«. OJA iUq. 

Jt/O 

Note 1. The student who is expert in the use and reduction of frac- 
tions will very often find it convenient, after reducing the terms of his 
proportion in the manner mentioned in the Rule, to defer the actual 
multiplication and division, and express the required result in a frac- 
tional form ; to reduce the fraction as much as possible by the method 
indicated in Art. 77> note 3 ; and to effect the requisite multiplication or 
division or both, after the fraction has been so simplified. 

Ex. 4. If I can travel 198 miles by railway for £2. 9*. 6rf., how far 
at the same rate of charge ought I to be carried for £8. 0*. \0\d,} 
£2. 9«. 6i. : £8. 0*. \0\d, :: 198 m. : required distance. 

49 160 

J12 _12 

594 1930 

4 _4 

2376 7722 
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i> . jj. X 7722x108 ., 3861x198 ., 

/. Required distance = — 50=^ — miles = — jj^ — miles 

= —^ miles = 643|miles= 643.J miles. 

Ex. 5. The amiual poor's rates on a net rental of £365. 7s* Sd, 
amount to £S6, Qs. 9d, ; what should be the net rental of an estate for 
which the poor's rates amount to £24. 68, lOd, per annum ? 

£36. 8*. 9rf. : £24. 58. lOd. :: £365. 7*. 2d, : required rental. 
20 JO _20 

728 485 7307 

12 12 12 



8745 5830 87687 

w 'A *i 87687x5830. 87687x1166. 
.-. Required rental = ^^ d. = ^^ d, 

= '^^l^d.=i,9229.2)d. 

= 58458(1. = £243. 11*. 6d. 

Vote 2, There are certam examples in which at first sight more 
than three terms appear to be given, but they nevertheless in certain 
cases come under this rule, as in the following instance. 

Ex. 6. If the carriage of 5 c wt., 7 lb. for 84 miles cost me £ 3. 1 8*. 4rf., 
what will it cost me to have 21 cwt., 1 qr., 14 lbs. carried the same dis- 
tance? 

The 84 miles may evidently be left out of consideration, since the dis- 
tance in both cases is the same. 

Proceeding then according to our Rule, 

5cwt., 7 lbs. : 21 cwt., 1 qr., 14 lbs. :: £3. 18«. 4d. : required cost ; 
whence it will be found that 

Required cost = £16. 10*. 82^ I7. 

Rule of Three Inverse. 

Ex. 7* If a piece of cloth is 20 yards in length and f yard in breadth, 
how broad is another piece which is 12 yards long, and which contains as 
much cloth as the other ? 

As the length of the second piece is less than that of the first, its 
breadth must necessarily be greater, in order that the content may be 
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the same. Therefore in this case a less length requires a greater breadth, 
and so the example belongs to Rule of Three Inverse. 

We have the breadth of the second piece to find. That of the first 
piece IS f yard : place this therefore as the third term. Now the required 
breadth is to be greater than this. Therefore place the 20 yards as the 
second term, and the 12 yards as the first. 

12 yds. : 20 yds. :: 8 qrs. of a yd. : required breadth in qrs. of a yd. 
3 



12 I 60 

6 qrs. of a yard = 1 J yard. 

Or thus ; 

12 yds. : 20 yds. :: f yd : required breadth in yds. 

.*. required breadth = ^^ yds. 

The required breadth is therefore a yard and a quarter. 

Ex. 8. If 12 men can reap a field in 4 days^ in what time can the 
same work be performed by 32 men ? 

It is clear that 32 men can perform the work in a less time than 12 
men, and so the time required will be less than 4 days, the third term in 
our proportion. We must therefore place the 12 as the second term and 
the 32 as the first. 

32 : 12 :: 4 days : required time in days. 

4 
32) 48(1^ days. 
32 



Or thus : 



16 
.*. the required time is 1 Jf days = 1 J days. 



12 X 4 
Required time = ^ days = ^| days = | days =1^ days. 

Ex. 0, What was the price of wheat per bushel when the penny 
loaf weighed 8 ounces; the statute being that it must weigh 10 oz. when 
wheat is at 12s, a bushel ? 

Here are two numbers viz. 1 bushel and 1 penny, which can evidently 
liave no effect on the answer, for if any other measure had been named 
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in place of the bushel^ and any other loaf in place of the penny loaf^ the 
answer would be the same. 

Now as wheat is dearer^ or as the price is more, the weight of any 
g^yen loaf is less, and conversely, as the weight of a given loaf is less, 
the price of wheat is greater ; so that the price required must clearly 
be greater than 12^., which according to our Rule must be the third 
term of the proportion. Therefore the 10 oz. must be the second term, 
and the 8 oz. the first. 

8oz. : 10 oz. :: 128, 
12 

8 



120 



168. the required price per bushel 

Or thus; 

„ . , . 10x12 lOx.3 _ 
Required pnce= — - — *.= — ^ — *. = lo*. 

Note 3. Examples, such as the following, are easily worked out by 
the Rule of Three. 

£x. 1. A watch, which is 4 min. 8^ sec. too fast at half-past nine 
A.M. on Tuesday, loses 2 min. 45 sec. daily ; what vfjll be the time in- 
dicated by the watch at a quarter-past five p.m. on the following 
Friday ? 

From 9^ a.m. on Tuesday, till 5} p.m. on Friday, there are 79^ 
hours. 

.'. 24 hrs. : 79i hrs. :: 2'. 45" ; time lost by clock, 
whence, time lost by clock =0'. 8^" ; 
.'. time by the clock at 5i p.m. on Friday 

= 4'. 8^" + 5 hrs. 15' - 9". 8^" = 5 hrs. 10 min. 

Ex. 2. A hare, pursued by a greyhound, was 130 yards before him at 
starting ; whilst the hare ran 5 yards the dog ran 7 yards : how ifisir had 
the hare gone when she was caught by the greyhound ? 

For every 5 yards the hare runs, the dog gains 2 yards, and when he 
has gained 130 yards he will have caught her. 

.*. 2 yds. : 130 yds. :: 5 yds. : required number of yards; 
whence, required number of yards =325. 

Ex. 3. A gentleman spends on the average 30 guineas a fortnight ; 
what must be his daily income in order that with his savings at the end 
of 3i years he may buy an estate worth J£1719. IQs, ? (supposing a year 
to consist of 52 weeks). 
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His expenditure in 3J years is (30 x 26 x 3J) guineas^ 
/. his income in 3J years must be (30x26x3J) guineas + £1719. IBs. 
= £4586. 8*. 

/. (31 X 364) days : 1 day :: £4586. 0*. : daily income, 
whence, daily income = £3. 12*. 

Ex. 4. Two places, A and B, are distant from each other 324 miles 
by railway. A train leaves A for B at the same time that a train leaves 
B £otA; the trains meet at the end of 6 hours, the train from ^ to ^ 
having travelled 16 miles an hour more than the other. How laahy miles 
did each travel an hour ? 

Each train is supposed to run with uniform speed : when the trains 
meet, the whole distance must have been passed over by them. 
.*. 6 hrs. : 1 hr. :: 324 miles : miles passed over by both trains in 1 hr., 

whence, miles passed over by both trains in 1 hr. = 54. 
therefore by question, (54— 16) -^2, or 19= miles travelled per hour 
by one train, and therefore 54—19, or 35= miles travelled per hour by 
the other. 

Ex. 5. A gentleman, after paying an income-tax of 7<^« in the £, has 
£248. 10*. 8d, left,^hat was his gross annual income 1 

For every 19*. 6d. which he now has, he had £1. before he paid his 
income-tax ; 

/. 19*. 5d, : £248. 10*. Qd, :: £1. : required income, 
whence, required income = £256. 

Ex. LVI. 

1. If 4 yards of cloth cost 12*., what will 96 yards of the same 
cloth cost? 

2. If 9 yards of cloth cost £5. 12*., how many yards can be bought 
for £44. 16*. 1 

3. If 7 bushels of wheat be worth £l. 16*. 9<f., what will be the 
value of 3 bushels of the same quality ? 

4. The rent of 42 acres of land is £63, how many acras of the 
same quality of land ought to be rented for £273 1 

5. If the cost of 72 tons of coals be £55. 16*., what will be the cost 
of 54 tons ? 

6. How much must be given for 13 articles at the rate of £3. 16*. 6d. 
for 6 articles 1 

7. How long will a person be saving £3, if he put by 1*. 6d. per 
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8. Find a nnmber which shall bear the same ratio to 9, which 20 
does to 15. 

9. If 2 cwt^ 3 qrs.^ 14 lbs. of sugar cost £6. 14«. 2d., what quantity 
of the same quality of sugar can be bought for £29. 158. ? 

10. If 3 cwt, 3 qrs. cost £6. 16*., what will be the price of 
2 cwt, 2 qrs. ? 

1 1. Find the value of 23 yds., 1 ft. of cloth, supposing 4 yds., 31 in, 
of the same quality to cost £S. I5s. 

12. What will be the income-tax, at 7d. in the pound, on £257. 10«.? 

13. If an income of £185. 10*. pay an income-tax of £5. 8*. Z^,, 
what ought an income of 1000 guineas to pay ? 

14. What is the tax upon £302. 3*. 7d,, when £429. Ss, Sd. is rated 
at 13«. 6d. ? 

15. If one bushel of malt cost 5s. lOd,, how much can I buy for 
£27. 58. 5d, ? 

16. Find the price of 2 tons, 3 cwt., 14 lbs. at 8*. 9Jrf. per quarter. 

17. A pays half yearly an income-tax of £10. Is. Sd,; find his 
income, the tax being *Id. in the £. 

la Find the amount of a servant's wages for 215 days at 2s. 4d. 
a day ? 

19. A bankrupt*s debts amount to £204. IQs. and his assets to 
£179. 4«. ; how much in the pound can he pay ? 

20. Find the cost of a stone of sugar at the rate of £98. Ifl. 2c. 5m» 
for 1 ton, 8 cwt, 4 lbs. 

y^ 21. A bankrupt pays 128 Sd. in the pound and his assets amount 
to £ 950. ; find the amount of his debts. 

22. Find the cost of 1 ton, 4 cwt., 8 lbs. of an article, 3| stone of 
which are worth 6fl. IJc. 

23. If 26 yards of butter cost 48«., what must it be sold at per foot, 
in order to gain 4«. on the purchase ? 

24. If a farm containing 400 ac., 2ro., 20 po. be let at £841. Sfl. 
1 c. 2|m. for the year, what is the rent per acre ? 

25. Find a fourth proportional to the numbers 3, 3*75, and 40. 

26. If 10 men can mow a field in 12 days, in how many days will 
15 men mow it? 

27. If a man walk 62 miles in 3 days, in how many days will he 
walk 80 miles ? 

28. How many yards worth 3*. 7Jc?. a yard must be given in ex- 
change for 935 J^ yards worth 18*. 1 Jrf. per yard ? 
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29. A bankrupt pays 5fl. 7ct 5m. in the pound ; what sum wiU be 
lost on a debt of £1 1 793. 6fl. ? 

30. Find the price of 2 tons^ 16 cwt., 17 lbs. of sugar at lOd. for 
2 J lbs. 

31. If a person travelling 12 hours a day perform a journey in 24 
dayS; in what length of time will he perform the same journey if he travel 
16 hours a day ? 

32. If 3f oz. Avoir, cost 7s., what will 30f lbs. cost ? 

33. How many men must be employed to finish a piece of work in 
15 days^ which 5 men can do in 24 days? 

34. If 356 ac.^ 3 ro^ 39^ po. be rented at £951. 19^. lOd., what is the 
rent of 2 acres ? 

35. If the rents of a parish amount to £2514. 7s, Qd. and a rate be 
granted of £83. 169. 8d., how much is this in the pound? And how 
much must be paid by an estate whose rental is £115. 12s. 6d,'i 

36. If 27 bus.^ 2 pks. cost £10. 7^. 2ld., what is the price of 1 6^ bus. 1 

37. How many yards of drugget an ell wide will cover 40 yards of 
carpet f yd, wide ? 

38. A borrowed of B 400 guineas for C^ months^ afterwards A would 
requite B's kindness by lending him £910; how long should he lend it ? 

39. A field is 121 yds. long^ and 86 yds. broad ; what will be its value 
at £80. an acre? 

40. If the price of 1 lb. of sugar be *5625 fL, what is the value of *7^ 
of a cwt. ? 

41. If 3^ shares in a mine cost £ 11. 5^., what will 28f- shares cost ? 

42. If 34^ yards of cloth cost £12. 7s. ll^d, how many yards can b^ 
bought for £3. 19*. Oirf. ? 

43. Find the rent at SOs. an acre of a rectangular field whose udes 
are respectively 50 chains 40 links^ and 56 chains 25 links. 

44. In what time will 25 men do a piece of work which 12 men can 
do in 3 days ? 

45. If 3 of 4*5 cwt. cost £11. 5 fl. 5c., what is the price per lb .? 

46. A piece of gold at £3. 17s, lO^d. per oz. is worth £150 ; what 
will be the worth of a piece of silver of equal weight at 54*. 6rf. per lb. ? 

47. If a piece of building land 375 ft. 6 in. by 75 ft. 6 in. cost £118. 
2s, 6\d,f what will be the price of a piece of similar land 278 ft. 9 in. by 
161 feet? 
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43. A servant enters on a situation at 12 o'clock at noon on Jan. 1^ 
1854, at a yearly salary of 35 guineas, he leaves it at noon on the 27th 
of May following ; what ought he to receive for his services ? 

49. A was owner of ^ of a vessel, and sold ^ of f of his share for 

£^§ ; what was the value of -^f of f of the vessel? 

50. A exchanged with B 60 yards of silk worth 7*. M. a yard for 
48 yards of velvet ; what was the price of the velvet a yard ? 

51. A person, after paying 7d. in the £>, for income-tax on his in- 
come, has £1632. 18«. lOi. remaining ; what had he at first? 

52. If a person's estate he worth 3000 guineas a year, and the land- 
Haz he assessed at 28, 9|^. in the £., what is his annual income ? 

53. A watch is 10 minutes too fast at 12 o'clock (noon) on Monday, 
and it gains 3^ 10" a day ; what will he the time hy the watch at a 
quarter past 10 o'clock a.m. on the following Saturday ? 

54. The circumference of a circle is to its diameter as 3*1416 : 1 ; 
find (in feet and inches) the circumference of a circle whose diameter is 
22| feet. 

55. A hankrupt s estate amounts to £455. 1«. 6| J., and his debts to 
£937. 109. What can he pay in the £ ? and what will a creditor lose on 
a debt of £114 ? 

56. If the carriage of 3 cwt. cost 10^. for 40 miles, how much ought 
to he carried for the same price for 25| miles ? 

57* If I spend 20 guineas in a fortnight, what must my income -be 
that I may lay by £200. in the year 1855 ? 

58. The house-tax upon a house rated at 175 guineas is £6. Via, 9j(f., 
what will be the tax upon one rated at £120 ? 

59. A silver tankard, which weighs 1 lb., 10 oz., 10 dwts. cost 
£6. 3«. Qd,, what is the value of the silver per ounce ? 

60. A man, working 7^ hours a day, does a piece of work in 9 days ; 
how many hours a day muist he work to finish it in 4} days ? 

61. If a pound of silver costs £3. 6«., what is the price of a salver 
which weighs 7 lbs., 7 oz., 10 dwts., subject to a duty of 1*. Qd, per ounce, 
and an additional charge of la. 10</. per ounce for the workmanship ? 

62. How much did a person spend in 63 days, who with an annual 
income of £818. is 90 guineas in debt at the end of a year 1 

63. If 15 men, 12 women, and 9 boys, can complete a piece of work 
in 50 days, what time would 9 men, 15 women, and 18 boys take to do 
four times as much, the parts done by each in the same time being as the 
number 3, 2, and 1 ? 

14 
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64. A person possesses £$00. a-year^ how much may he spend per 
day in order to save £48. 2 fl. 5 c. af^er paying a tax of £5, on every £100. 
of income ? 

65. If 3 cows or 7 horses can eat the produce of a field in 29 days^ 
in how many days will 7 cows and 3 horses eat it up ? 

66. How many yards of carpet f yard wide will cover a room 
whose width is 16 feet, and length 27|^ feet ? 

67. A person buys 100 eggs at the rate of 2 a penny, and 100 more 
at the rate of 3 a penny : what does he gain or lose by selling them at the 
rate of 5 for 2d, ? 

68. A church-clock is set at 12 o'clock on Saturday night ; at noon 
on Tuesday it is 3 minutes too fast : supposing its rate regular, what will 
be the true time when the clock strikes four on Thursday afternoon ? 

69. A person after paying a poors' rate of lOd, in the pound has 
£728. 68, Sd. remaining, what had he at first ? 

70. If a piece of work can be done in 50 days by 35 men working at 
it together, and if, after working together for 12 days, 16 of the men 
were to leave the work ; find the number of days in which the remaining 
men could finish the work. 

71. A regiment of 1000 men are to have new coats ; each coat is to 
contain 2^ yards of cloth 1| yards wide ; and it is to be lined with shal- 
loon of i yard wide ; how many yards of shalloon will be required ? 

72. If 5 ounces of silk can be spun into a thread two furlongs and 
a half long, what weight of silk would supply a thread sufficient to reach 
to the Moon, a distance of 240,000 miles ? 

73. How many revolutions will a carriage-wheel, whose diameter 
is 3 feet, make in 4 miles ? (See Ex. 54). 

74. If 8 oz. of sugar be worth •5626*., what is the value of '75 of 
a ton? 

75. The price of *0625 lbs. of tea is *4583«., what quantity can be 
bought for £61. 12«? 

76. Two watches, one of which gains as much as the other loses, 
viz. 2f, h" daily, are set right at 9 o'clock a. m. on Monday ; when will 
there be a difference of one hour in the times denoted by them ? 

77. How many yards of matting, 2*5 feet broad^ will cover a room 
9 yards long, and 20 feet broad ? 

78. A person bought 1008 gallons of spirits for £640. ; 48 gallons 
leaked out : at what rate must he sell the remainder per gallon so as not 

to loae by hia Iwu^gam ? 
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79. If a soldier be allowed 12 lbs. of bread in 8 days^ how much 
will serve a regiment of 850 men for the year 1856 ? 

80. If 2000 men have provisions for 95 days, and if after 15 days 
400 men go away; find how long the remaining provisions will serve 
the nnmber left. 

81. A gentleman has 10000 acres ; what is his yearly rental^ if his 
weekly rental for 20 square poles be IJrf. ? (1 year =62 weeks). 

82. If an ounce of gold be worth £4*189583^ what is the value of 
•36822916 lbs. ? 

83. If 1000 men have provisions for 85 days^ and if after 17 days 150 
of the men go away ; find how long the remaining provisions will serve 
the number left. 

84. What is the quarter's rent of 182*3 acres of land^ at £4'65 per 
acre for a year ? 

85. A grocer bought 2 tons^ 3 cwt.^ 3 qrs. of goods for £120^ and paid 
508. for expences ; what must he sell the goods at per cwt. in order to 
clear £61. 6s. on the outlay ? 

86. What must be the breadth of a piece of ground whose length is 
4Q^ yards, in order that it may be twice as great as another piece of 
ground whose length is 14f yards^ and whose breadth is 13^ yards? 

87. If 3*75 yards of cloth cost £3*825, what will 38 yds., 2 qrs., 3 nails 
cost ? 

88. Four horses and 6 cows together find sufficient grass on a certain 
field ; and 7 cows eat as much as 9 horses ; what must be the size of a 
field relatively to the former, which will support 18 horses and 9 cows ? 

89. A alone can reap a field in 5 days, and P in 6 days, working 11 
hours a-day, find in what time A and B can reap it together, working 
10 hours a day. 

DOUBLE RULE OF THREE. 

157. There are many questions, which are of the same nature with 
those belonging to the Rule of Three, but which if worked out by means of 
that Rule as before given, would require two or more distinct applications 
of it. Every such question, in fact, may be considered to contain two oi»* 
more distinct questions belonging to the Rule of Three, and when each 
of those questions has been worked out by means of the Rule, the answer 
obtained for the last of them will be the answei to \]bj& wsj^xxs^ q^^^>ss^. 
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158. The following example may serve to illustrate the preceding ob- 
servations. " If the carriage of 16 cwt. for 17 miles cost me £4. 5*., 
what would the carriage of 21 cwt for IG miles cost me %" 

We observe that this question^ though of a like nature with those 
which engaged our attention under the Rule of Three, is nevertheless of 
a more complicated description ; and the student, without, further expla- 
nation, would find some difficulty in obtaining an answer to it by means 
of a single application of the Rule. For we observe, that instead of three 
given quantities, we have five, every one of which must necessarily 
have a bearing on the answer, so that none of them can be superfluous. 
If however the question be divided into two distinct questions, each of 
these, when superfluous terms are rejected, will be found to comprise 
only three given terms of a proportion, from which three terms the 
fourth is to be ascertained ; and the student would have no difficulty in 
working out each of these two questions by means of a single application 
of the Rule, so that in this way he will obtain the correct answer by ap- 
plying the Rule of Three twice over. 

The first question may be this ; "If the carriage of 16 cwt. for 17 
miles cost me £4t. 6«., what would the carriage of 21 cwt for 17 miles 
cost me V In this question the 17 miles would have no efiect upon the 
answer, because the distance is the same in both parts of the question, 
and the answer would clearly remain unaltered, if any other number 
of miles, or if the words *^a certain distance," had been used instead of 
the 17 miles. This number may therefore be neglected as superfluous, 
and we have then three terms of a proportion remaining, and the fourth 
is to be found. Solving the question by the Rule of Three, we find that 
the answer will be £6, 19*. 

The second question may be this: " If the carriage of 21 cwt. for I7m0e8 
cost me £6. 19«., what will the carriage of 21 cwt for 16 miles cost me?" 
In this question, for reasons similar to those before given, the 21 cwt. will 
be a superfluous quantity. Applying the Rule of Three to the question, 
we find the answer to be £6. 12*. 

From the connection of the two questions with that originally pro- 
posed, we observe that £6, 12«., thus obtained through two distinct 
applications of the Rule of Three, must be the answer to the original 
«^question. 

169. We might give still more complicated instances, in which more 

than two distinct applications of the Rule of Three would be needed, in 

order to obtain the required answer; but the practical questions which 
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most commonly occur, of the kind we haye been treating of, would 
require only a double application of the Rule of Three, and, like the 
question which has been used by way of illustration, would comprise only 
five given quantities for the determination of a sixth which is not given. 

160. The Double Rule of Three is a shorter or more compen-» 
dious method of working out such questions as would require two or more 
applications of the Rule of Three ; and it is sometimes called the Rule of 
Five, from the circumsttmce, that in the practical questions to which it is 
applied, there are commonly five quantities given to find a sixth. 

161. The method of working out examples which belong to the class 
under consideration, may be expressed as follows : 

Rule. ^' Set down the quantities which express the conditums of the 
question in one line. Under each of these quantities set its corresponding 
one in another line, leaving a blank in that place in which the required 
term would have fallen. Where two quantities stand one above the other 
reduce them both to one and the same denomination, if they be not 
already in that state ; and as to the remaining quantity under which the 
blank lies, reduce it so as to be whoUy in one denomination, if not 
already so; then the resulting numbers may be treated as abstract. Multiply 
together the numbers which arose from the producing quantities of one 
line and those which arose from the produced quantities of the other, 
or, in other words, those numbers in one line which represent causes, and 
those in the other which represent effects, for a dividend ; and then the 
remaining numbers, whether arising firom causes or effects, or both, fbr a 
divisor. The quotient of the division will be the answer to the question^ 
in that denomination to which the quantity standing over the blank was 
reduced." 

The rule above laid down, though expressed at greater length, is sub- 
stantially the same as that which is stated by Dr. Olinthus Gregory, in 
his edition of Button's Course of Mathematics, to have been given in 
1706, by W. Jones, Esq. F.R.S., the fether of the celebrated Sir William 
Jones. 

Ex. 1. If a tradesman with a capital of £ 2000 gain £ 50 in 3 months, 
how long will it take him with a capital of £8000 to gain £175 ? 

The quantities which express the conditions of the question are 
£2000, £50, and 3 months. Our arrangement may therefore be y^e 
following : 

£2000. 3 m. £50. 

£3000. £175. 
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The producing quantities or the causes in the first line are £2000, 
and 3 months ; for these together, that is, £2000 employed for 3 months, 
produce the £60, which is the produced quantity or the effect in the 
first line. The produced quantity or the effect in the second line is £ 175. 
Hence, according to our Rule, 

Dividend = 2000 x 3 x 175 = 1060000 

Divisor =3000x60 =160000. 

Effecting the division, we have 

16,0000) 106,0000 (7 
106. 

The quotient is 7, which therefore, according to our Rule, is the answer 
to the question, in the same denomination as the term under which the 
hlank was left, that is, in months ; so that the required answer is 7 
months. 

Or thus ; 

^ . ,.. /2000x3xl76\ ,, /2xl76\ ., 

Required tmie =( ^ 3000x60 j inonths=(^-^^J months 

= ^TT- months =7 months. 
oU 

Reason for the above process. 

The tradesman, with a capital of £ 2000 gains £60 in 3 months. 
Let us first find, hy the Rule of Three, how long he would he in gaining 
£176 with the same capital. Thus 

£60 : £176 :: 3 m. : required time 



Required time= ( — - — ] months. 



Since then the tradesman with a capital of £2000 would gdn £175 

— -^^ j months, let us next find, hy the Rule of Three, how long it 

would take him to gain the same sum with a capital of £3000, and we 
shall have the answer to the original question. Thus 

. £3000 : £2000 ;: i^^^— months : required time. 

/I "7/5 V ^ \ 

Required time in months = ( — — — x 2000 ) -=-3000. 
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^176x3x2000^3^ 

^ 375x3x2000 1 

50 ^3000 

^ 176x3x2000 
50x3000 

2000x3x175 . 
3000x50 ' 

that is^ if we arrange the given quantities as follows, 

£2000. 3 m. £50 
£3000. £175, 

we obtain the answer to our original question by multiplying together the 
producing numbers or causes of one line and the produced number or 
efiect of the other, for a dividend, Bnd the two remaining numbers for a 
divisor, and then carrying out the division ; and we obtain the answer in 
the denomination of that term which stands over the blank. 

Or thus: 

A capital of £2000 gains £50 in 3 months, 

£1 £50 in (3 X 2000) months. 



£1 £1 in(^^)months, 

^^ ^1 -(liSH*^^ 

n«/w. ^,K... /3x2000xl75\ ., 

^^ ^^^^"^ V 50x3000 )°^"°^- 

/2000x3xl75\ ^, 

( I months : 

\ 3000x50 J ' 



or 

that is, if we arrange the given quantities as follows, 

£2000 3m. £50 
£3000 £175, 

we obtain the required time in months by multiplying together the pro- 
ducing numbers or causes of one line and the produced number or effect 
of the other for a dividend, and the remaining numbers for a divisor, and 
finding the quotient. * 

Ex. 2. If a tradesman with a capital of £2000 gain £50 in 3 months, 
what sum will he gain with a capital of £3000 in 7 months ? 
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The terms which express the conditions of the question being £2000, 
£50, and 3 months, one arrangement may be as follows; 

£2000. 3 m. £60. 
£3000. 7m. 
In the first line the two producing terms are £2000 and 3 months, 
and the produced term £50. In the second line there are two pro- 
ducing terms, £3000 and 7 months, but no produced term appears. We 
must therefore in this case, in applying our Rule, multiply together 
the two producing terms of the second line and the produced term of the 
first, for a dividend, and the two remaining terms for a divisor. 

Dividend = 3000 x 7 x 50 = 1050000 
Divisor =-2000x3 = 6000. 
Dividing the former by the latter, we have 

6,000) 1050,000 

175 

The answer will therefore be 175 units of that denomination which 

belongs to the term under which the blank lies, namely, pounds ; so that 

the answer is £ 175. 

Or thus: 
. -/3000x7x50\ «/7x50\ «,^ ^^, ^,^^ 

^«^^" = ^ ( -20001^3-) = ^ (—2^) ^ 

Ex. 3. If 7 horses be kept 20 days for £ 14, how many will be kept 
7 days for £28? 

The arrangement may be : 

h. d. £. 

7 20 14 

7 28 

Dividend = 7 x 20 x 28 = 3920 

Divisor =7x14 =98 

98) 3920 (40 
392 

The answer is therefore 40 horses. 

£x. 4. If I get 8 oz. weight of bread for 6d, when wheat is IBs. a 
bushel, what ought a bushel of wheat to be when I get 12 oz. of bread 

. The arrangement may be : 

ox. #. d. 

8 15 6 

12 4 
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Here the 15s, per bushel and the 8 oz. mast be considered as causing 

or producing the charge of 6d. For the 8 oz. cost that sum, or may be said 

to produce it, and yet would not produce it unless wheat were 15s, a 

bushel. It is clear therefore that, wheat being 15s, a bushel, and 8 oz. 

being taken, a charge of 6^1 is produced by those two circumstances con* 

joined. Hence, 

Dividend =8x16x4=480 

Divisor =12x6 =72 

72) 480 (6 
482 



^^2 

Hence the required price will be 6|«. = 6s. Sd, 

Ex. 5, If 20 men can perform a piece of work in 12 days, find 
the number of men who could perform another piece of work 3 times as 
great in j^th of the time. 

The first piece of work being reckoned as 1, the second must be 
reckoned as 3. Our arrangement may then be 

men days work 

20 12 1 

V^ 3 

Dividend = 20 x 12 x 3 = 720 
Divisor =^xl = y 

Required number of men = 720 -5- V = 720 x ^ 

720x5 



12 



= 60x5 = 300. 



Ex. 6. If 252 men can dig a trench 210 yds. long, 3 wide, and 2 deep, 
in 5 days of 11 hours each ; in how many days of 9 hours each will 22 
men dig a trench 420 yds. long, 5 wide, and 3 deep ? 

The first trench contains (210 x 3 x 2) cubic yards. 

= 1260 cub. yds. 

The second (420 x 5 x 3) cub. yds. 

= 6300 cub. yds. 

On the supposition therefore that 252 men can remove 1260 cub. yds. 
of earth in 55 hours, we have to find in how many hours 22 men can 
remove 6300 cub. yds. Our arrangement will be 
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men hrs. cub. yds. 
252 55 1260 

22 6300 

Dividend = 252 x65x 6300 = 87318000 

Divisor =22x1260 =27720 

27720) 87318000 (3150 hours 
83160 



41580 

27720 9 I 3150 

138600 350 days 

138600 of 9 hours each. 



The 22 men will therefore do their work in 3150 working hours^ or 
350 days of 9 hours each. 

Or thus: 

B . ,.. 252x55x6300 _^,. , 

Required tune = — ss — T^i^?: — working hours^ 
^ 22x1260. ° 

262 X 55 X 5 , . , 
= 22 workmg hours, 

= 126 X 5 X 5 working hours, 
= 630 X 5 working hours, 
= 3150 working hours, 

= —5— days of 9 hours each. 

=350 such days. 

Ex. 7. If 4 men earn £15 in 20 days, how many men will earn 10 

guineas in 7 days ? 

men dayi £ 
4 20 15 

7 10 

The £15 and the 10 guineas, heing in different denominations, must, 
in accordance with our Rule, be reduced to one and the same denomination. 

Thus, £15. being =300^., and 10 guineas being =210^., the arrange- 
ment is: 

men days #. 

4 20 300 
7 210 
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]>iyideiid=^4 X 20 X 210= 16800 
IKvisor =7x300=2100 

21,00) 168,00 (8 
168 

The answer therefore is 8 men. 

Ex. 8. If 560 flag-stones, each 1^ feet square, will pave a ooort-yard, 
how many will be required for a yard twice the size, each flag-stone being 
14 in. by 9 in. ? 

Superficial content of each of former flag-stones 

= (l^xl})sq.fi=(}x})sq.ft.=fsq.ft 

Superficial content of each of the latter flag-stones 

= (ll^A)«l.ft. = (JxJ)8q.ft.=Jsq.ft 

Considering the first court-yard as 1, and therefore the second as 2^ 
our arrangement of the given quantities will be 

fla^- stones, sq.ft. ooart-yd. 
660 f 1 

i 2 

Dividend=560x J X 2=140x18, 

Divisor =|xl=J. 

Required number of flag-stones = (140 x 18) -i-|- 

= (140xl8)xf 
140x18x8 

7 

= 20x18x8 
=360x8 
= 2880. 

Ex. 9. If 10 cannon^ which fire 3 rounds in 5 minutes, kill 270 men 
in an hour and a half, how many cannon, which fire 5 rounds in 6 minutes, 
will kill 500 men in one hour ? 

The first 10 cannon, firing f of a round in a minute, kill 270 men in 
f hours. It is required to find how many cannon, firing f of a round in 
a minute will kill 500 men in 1 hour. Our arrangement may be: 

cannon round hours men 

10 f f 270 

f 1 500 

The producing quantities in the first line are the 10 cannon, the rate 
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of firing, namely, ^ of round per minute, and the duration of the firing, 
namely, f hours ; these causes conjoined produce 270 dead men. 

Dividend= 10 x f x f x 600= ^^^9x3x500 ^ 

5 2 20 

Divisor =fx 1x270= ^-^^-^^^ = 6x45 = 225. 

/. Required number of cannon = -^^ =20. 

Ex. 10. A town which is defended by 1200 men, with provisions 
enough to sustain them 42 days, supposing each man to receive ISoz. a 
day, obtains an increase of 200 men to its garrison ; what must now be 
the allowance to each man, in order that the provisions may serve the 
whole garrison for 54 days ? 

In this case all the three given quantities which appear to express the 
conditions of the question must be regarded as producing quantities ; for 
the 1200 men, in the 42 days, receiving 18oz. a day each, would produce 
or cause a consumption of the provisions. And the two given quantities 
in the latter part of the question are also producing quantities, since the 
1400 men, in the 54 days, with the required allowance, are to produce or 
cause the consumption of the same provisions. At first sight, therefore^ it 
might appear that there is no produced quantity given ; but, in fact, the 
thing produced is the consumption, and this is measured by, or equal to, 
the quantity of provisions consumed, which would be 

18oz. X 1200 X 42 = 907200 oz. 

But it is clear that as the quantity to be consumed is the same in both 

cases, it will answer our purpose to consider it as represented, in each 

case, by some smaller number, such as unity, instead of taking the lai^r 

number 907^200. This, in efiect, will be only the same thing as expressing 

the larger number in a higher denomination, though that may be one 

which is not in common use. 

Our arrangement will thus become : 

men days oz. quantity consumed 

1200 42 18 1 

1400 54 1. 

Dividend = 1200x42x18x1 = 907200 

Divisor =1400x54x1=75600. 
EffeciiDg the division, we have 



- loz. 



oz. 
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766,00) 9072,00 (12 
756 

1512 
1512 

So that 12 oz. will be the answer. 

Or thus : 

« . J „ /1200x42xl8xl\ 

Required allowance =( -^rrTzr^ — ^ — ^ — 1 

^ \ 1400 X 54 X 1 J 

/ 12x42xl8 \ 
~\ 14x54 J 

/12x3 \ ^. 

= ( — jr — J0Z. = 120Z. 

Ex. 11. If the carriage of 37 stone, 6 lbs. for 7 miles cost £2. 58,, 
what weight should be carried 12 miles for £S. lOs, ? 
Our arrangement may be the following : 

St lbs. miles £. #. 

37 . 6 7 2.5 

12 3 . 10 

where the producing quantities in the first line will be the 37 st, 6 lbs., 
and the 7 miles, since these together, that is, the weight carried over the 
distance, produce the £2. 6s. to the carrier. 

Reducing the quantities according to the Rule, the arrangement 
becomes 

lbs. miles #. 

524 7 45 
12 70 

Dividend = 524 x 7 x 70 = 256760 

Divisor = 12 x 45 = 540. 

. -,, 256760 

.*. req*. no. of lbs. = ^^^ 

540 

= 475 lbs., 7 oz., 11/t drs. 

=33 St, 13 lbs., 7oz., 11/^ drs. 
Instead of reducing the quantities to lower denominations, as in the 
above operation^ we might have kept them in the higher denominations, 
by reducing any part which was expressed in a lower to a fraction of 
the higher denomination. Thus, observing that 6 lbs = ^ st. = f St., and 
6$, = £^, and 10«. = £i, we have 
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St miles £ 

12 3J 
Dividend=37? x 7 x 3J=^?i x 7 x |=131 x 7 = 917. 
Divisor=12 x 2^= 12 x f =3 x 9=27. 
Required weight =^ stones 

= 33 St. ,13 lbs., 7oz., ll^drs. 
Note* It will be observed throughout the above Examples, that in 
the first line of our arrangement, we have put down first the causes, 
and then, after them, the effect or effects ; thus determining of course 
tlie places of the numbers in the second line also. This order was 
adopted for each line, not because it is necessary, but because it enables 
us more readily to distinguish between the causes and the effects, when 
we require them in the subsequent process. 

Ex. LVII. 

1. If 7 men can reap 6 acres in 12 hours, how many men wHl reap 
16 acres in 14 hours ? 

2. If 3 men earn £ 15 in 20 days, how many men will earn 15 guineas 
in 9 days, at the same rate ? 

3. If 16 horses eat 96 bushels of com in 42 days, in how many days 
will 7 horses eat 66 bushels ? 

4. If 800 soldiers consume 5 sacks of flour in 6 days, how many will 
consume 15 sacks in 2 days ? 

5. If 17 bushels be consumed by 6 horses in 13 days, what quantity 
will 8 horses eat in 11 days, at the same rate 1 

6. 16 horses can plough 1280 acres in 8 days, how many acres will 
12 horses plough in 5 days? 

7. If 11 cwi can be carried 12 miles for £ 1. 5 c. how far can. 36 cwt, 
23 lbs. be carried for £5. 2 fl. 5 c. ? 

8. If the carriage of 8 cwt. of goods for 124 miles be 6 guineas, what 
weight ought to be carried 53 miles for half the money ? 

9. If 5 men on a tour of 11 months, spend £641. I3ff. 4d,, how much 
at the same rate would it cost a party of 7 men for 4 months 1 

10. If with a capital of £ 1000 a tradesman gain £ 100 in 5 months, in 
what time will he gain £49. 5 fl. with a capital of £225 ? 

11. If it cost £59. 28. V^, to keep 3 horses for 7 months^ what will 
it cost to keep 2 horses for 11 months ? 

12. The carriage of 4 cwi, 3 qrs., for 160 miles costs £3. 8 fl. 5 c. 
what weight ought to be carried 100 miles for £6. 0«. 3|(2. ? 
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13. If 1 man ean reap 345f sq. yds. in an hour, how long will 7 such 
men take to reap 6 acres ? 

14. If 20 men in 3 weeks earn £90.^ in what time will 12 men earn 
£150? 

15. If the carriage of 1 cwt., 3 qrs., 21 lbs. for 52^ miles come to 
1-7*. 5d., what will be charged for 2} tons for 46J miles ? 

16. If 10 men can reap a field of 7i acres in 3 days of 12 hours each, 
how long will it take 8 men to reap 9 acres, working 16 hours a-day ? 

17. If 25 men can do a piece of work in 24 days, working 8 hours a- 
day, how many hours a-day would 30 men have to work in order to do 
the same piece of work in 16 days ? 

18. If the rent of a farm of 17 ac, 3 ro., 2po. be £89. 4s, 7d^ what 
would be the rent of another &rm, containing 26 ac, 2 ro., 33 po. if 6 
acres of the former be worth 7 acres of the latter ? 

19. If 1500 copies of a book of 11 sheets require 66 reams of paper, 
how much paper will be required for 5000 copies of a book of 25 sheets^ 
of the same size as the former 1 

20. If 5 men can reap a rectangular field whose length is 800 ft. and 
breadth 700 ft. in 3 J^ days of 14 hours each; in how many days of 12 hours 
each can 7 men reap a field whose length is 1800 ft and breadth 960 ft ? 

21. If a thousand men besieged in a town with provisions for 5 
weeksy allowing each man 16 oz. a-day, be reinforced with 500 men more, 
and have their daily allowance reduced to 6f oz ; how long will the pro^ 
visions last them ? 

22. If 20 masons build a wall 50 feet long, 2 feet thick, and 14 feci 
high, in 12 days of 7 hrs. each, in how many days of 10 hrs. each will 
60 masons build a waU 500 feet long, 4 thick, and 16 high ? 

23. If 10. men can perform a piece of work in 24 days, how many 
men will perform another piece of work 7 times as great, in one-fifth of 
the time ? 

24. If 125 men can make an embankment 100 yards long, 20 feet 
wide, and 4 feet high, in 4 days, working 12 hours a-day, how many men 
must be employed to make an embankment 1000 yards long, 16 feet 
wide, and 6 feet high, in 3 days, working 10 hours a-day ? 

25. What is the weight of a block of stone 12 ft 6 in. long, 6ft 6in. 
broad, and 8 ft., 3 in. deep, when a block of the same stone 5 ft long, 
3 ft., 9 m. broady and 2 ft., 6 in. deep, weighs 7500 lbs. ? 

26. If 100 men drink £20 worth of wine at 4«. 6d, per bottle, how 
many men will drink £72 worth at 6s. per bottle, in the same time, at the 
same rate of drinking ? 
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27. If 5 horses require as much com as 8 ponies^ and 15 quarters last 
12 ponies for 64 days^ how long'may 25 horses he kept for £41. 5«. when 
com is 22 shillings a quarter? 

28. If 42^ yds. of cloth which is 18 in. wide cost £59. 14«. 2d., what 
will 118J^ yds. of yard- wide cloth of the same quality cost ? 

29. 124 men dig a trench 110 yds. long^ 3 ft wide^ and 4 ft deep^ in 
5 days of 11 hours each; another trench is dug hy half the numher of 
men in 7 days of 9 hours each ; how many feet of water is it capahle of 
holding ? 

30. If the fourpenny loaf weigh 3*85 Ihs. when w&eat is at 4*75«. a hus.^ 
what ought to he paid for 47^ Ihs. of hread when wheat is at 13'4«. a hus.? 

31. A pit 24 ft. deep, 14 sq. ft. horizontal section cost £3. to dig 
out; how deep wUl a pit he of horizontal section 7ft. hy 9ft> which 
costs £4. 10s. ? 

32. The yalue of the paper required for papering a room^ supposing 
it f yard wide^ and 4^. a yard^ is £2. Ss. 1^. ; what would it come to, if 
it were 2 feet wide and 4d. a yard ? 

33. 7 men working 16 days can mow a field of com 1320 yards long 
and 880 wide ; what will he the length of the side of a field 1320 yards 
hroad which 4 men can mow in 42 days ? 

34. A heam 16 feet long^ 2^ feet hroad^ and 8 inches thick^ weighs 
1280 Ihs. ; what must he the length of another heam of the same material, 
whose hreadth is 3J- feet, thickness 7i inches, and weight 2028 Ihs. ? 

35. If 12 oxen and 35 sheep eat 12 tons, 12cwt of hay in 8 days, 
how much will it cost per month (of 28 days) to feed 9 oxen and 12 sheep, 
the price of hay heing 4 guineas a ton, and 3 oxen heing supposed to eat 
as much as 7 sheep ? 

36. If 1 man and 2 women do a piece of work in 10 days, find in 
how long a time 2 men and 1 woman will do a piece of work 4 times as 
great, the rates of working of a man and woman heing as 3 to 2. 

37. A person is ahle to perform a joumey of 142*2 miles in 4^ days 
when the day is 10*164 hours long ; how many days will he he in trayelling 
505-6 miles when the days are 8*4 hours long ? 

38. If the sixpenny loaf weigh 4*35 Ihs. when wheat is at 5*75«. per 
hushel, what weight of hread, when wheat is at 18*4f . per bushel, ought to 

he purchased for 18'13«. ? 

39. If a fiimily of 9 people can live comfortably in England for 1560 
guineas a year, what will it cost a family of 8 to live in Belgium in the 
same style for seyen months, prices being supposed to be | of what they- 

would be in England ? 
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INTEREST. 

162. Def. Interest is the sum of money paid for the loan or nse 
of some other sum of money, lent for a certain time at a fixed rate; 
generally at so much for each £100 for one year. 

The money lent is called thq Pbincipal. 

The interest of £100 for a year is called teie Rate per Cent. 

The principal + the interest is called the Amount. 

Interest is divided into Simple and Compoimd. When interest is 
reckoned only on the original principal, it is called Simple Interest. 

When the interest at the end of the first period, instead of being paid 
by the borrower, is retained by him and added on as principal to the 
former principal, interest being calculated on the new principal for the 
next period, and this interest again, instead of being paid, is retained and 
added on to the last principal for a new principal, and so on ; it is called 
Compound Interest. 

SIMPLE INTEREST. 

163. To find the Interest of a given sum of money at a given rate per 
cent for a year. 

Rule. " Multiply the principal by the rate per cent, and divide the 
product by 100, as in (Art. 126)." 

Note 1. The interest for ^y given number of years will of course 
be found by multiplying the interest for one year by the number of 
years ; and the interest for any parts of a year may be found from the 
interest for one year, by Practice, or by the Rule of Three. 

Note 2. If the interest has to be calculated from one given day to 
another, as for instance from the dOth of January to the 7th of February, 
the dOth of January must be left out in the calculation, and the 7th of 
February must be taken into account, for the borrower will not have had 
the use of the money for one day tiU the 31 st of January, 

Note 3. If the amount be required, the interest has first to be found 
for the given time, and the principal has then to be added to it. 

Ex. Find the simple interest of £250 for one year at 5 per cent, 
per annum. 

^3b 
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Proceeding according to the Rule given above^ 

260 
5 

£12-60 
20 

10-00*. 
therefore the interest is £12. IQst 
Reason for the Process* 

The sum of £100 must have the same relation in respect of magni* 
tade to £260 as the simple interest of £100 for a year has to the simple 
interest of £260 for a year; and thus the £100, £260, £5, and the re- 
quired interest must form a proportion, (Art. 148). 
We have then 

£100 : £260 :: £6 : required interest, 

whence, required interest =£ -^^ (Art. 166), 

which agrees with the Rule given above. 

Examples worked out, 
£x. 1. Find the simple interest and amount of £417. 7s, 9d, for 
1 year, 10 months, at 4| per cent. 



£. 
417 



t. 

7 



d. 
9 



1669 . 11 


. 


166 . 10 


'^ 


£18-26 . 1 


.45 


20 




6'2ls. 




12 




2-66rf. 





8 



£. #. 

417. 7 


d. 

,'9 
3 


1262 . 3 


. 3 


166 . 10 


.4J 



£. #. 

Int. for 1 year =18 . 6 

= 18 . 6 
Ini for 6 mo., or J- of 1 year= 9 . 2 
Int. for 4 mo., or ^ of 1 year= 6 . 1 



d, 
^100 

mi 



Int. for ly., 10 mo =33 . 9 . 

.-. amount =£417. 7s, 9d. + £33 . 9*. 6|Ud. 
= £460. 17«. 3|Mrf. 
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Note. In examples like the above we may reckon 12 months to the 
year ; bnt if Calendar months are given^ the interest will then be best 
found by the Rule of Three ; as for instance in the following example : 

Ex. 2. Find the simple interest and the amount of ^106. 13^. 4dL 
from June 15^ 1843^ to Sept 18^ 1843> at 4} per cent. 

106 . 13 . 4 

4J 



426 . 
63 . 


13 , 
6 


. 4 
. 8 


£4-80 . 
20 


. 


. 



16-00*. 
.*. £4. 16«. is the interest for one year. 

Now the number of days from June 15 to Sept 18 

= 15 + 31+31 + 18. 
=95. 

Hence^ 365 days : 95 days :: £4. 16«. : interest required, 

whence^ it will be founds that interest required =£1. 4«. ll|d ^|g. ; 
.-. amount =£106. 13*. 4<1 + £1. 4*. ll^d. f5^. = £107. 18*. ^d. fgg. 

164. Defs. Commission is the sum of money which a merchant 
charges for buying or selling goods for another. 

Brokerage is of the same nature as Commission^ but has relation to 
money transactions^ rather than dealings in goods or merchandise. 

Insurance is a contract^ by which one party^ on being paid a certain 
sum or Premium by another party on property which is subject to risk, 
undertakes, in case of loss, to make good to the owner the value of that 
property. 

Now, questions on Commission, Brokerage, and Insurance, these 
charges being usually made at so much per cent, amount to the same 
thing as finding the interest on a given amount at a given rate for one 
year, and may therefore be worked by the Rule given above for Simple 
Interest 

There is, however, one case of Insurance which it may be well to 
notice by an example worked out* 
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Ex. If goods worth £1200 be insured at £1, 10«. per cent.^ to what 
amount must they be msured^ so that m case of loss the party msucing 
may recover the yalue of the goods and the premium ? 

If they be insured at their actual worth the premium paid will be lost, 
since the insurer will get £1200. only. 

But if every (£ 100 - £ 1. 10».), or £ 98. 10*., be insured for £ 100, then, 
in case of loss, the value of the goods £98. 10s. + £1, 10s. (the premium 
paid) will be recovered. 

Thus we have 

£9S} : £1200 :: £100 : sum which is required to be insured : 
whence, sum required to be insured =£1218. 5s. 6d. nearly. 

Ex. LVIII. 

1. Find the simple Interest 

(1 ) On £85 for 1 year at 6 per cent. 

(2) On £310 for 1 year at 4 per cent. 

(3) On £1000 for 1 year at 4} per cent. 

(4) On £475 for 3 years at 5 per cent. 

(5) On £936. 11*. Sd. for 2 years at 4 per cent. 

(6) On £556. 13*. 4d. for 6 yeiirs at 5 per cent. 

(7) On £945. 10*. for 2 years at 4 per cent. 

(8) On £198. 6*. Qd. for 1 year at 3J per cent 

(9) On £236. 6*. Qd. for 2J years at 3 per cent. 
(10) On £98. 15*. lOc?. fDr J year at 2^ per cent. 

2. Find the amount 

(1) Of £1000 for 2 years at 4J per cent 

(2) Of £2833. 6*. Sd. for 4J^ years at 3 per cent 

(3) Of £1050. 6 fl. 2c. 5 m. for 6 years at 4i per cent 

(4) Of £139. 12s. 6d. for 3J years at 5J per cent. 

(5) Of 1895 guineas for 4| years at 2J per cent 

(6) Of £1534. 6*. 3d: for If years at 3f per cent 

(7) Of £411. 10*. for J year at 4f per cent 

(8) Of £1595. 1 fl. 2 c. 5 m. for 5f years at 3| per cent 

3. Find the Simple Interest and Amount 

(1) Of £375 for 3 years, 8 months, at 3}- per cent. 

(2) Of £446. 10*, for 3 years, 3 months, at 5 per cent. 

(3) Of £220 for 7 months at 3J per cent 

(4) Of £243. 10*. for 2 years, 5 months, at 4| per cent 
C^J OfiO guineas for 117 days at 3} per cent 
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(6) Of £684. IBs. ed. for 1 year^ 11 months, at ^ per cent 

(7) Of 40 guineas from March 16, 1850, to Jan. 23, 1851, at S} 
percent 

(8) Of £320. 15*. for 2 years, 35 days, at 4f per cent 

(9) Of £34. 10*. from August 10 to October 21, at 4J per cent 

4. Fmd the brokerage on £715. 12*. 6d. at 4}^ per cent 

5. What is the annual cost of insuring £4000 worth of property at 
J per cent ? 

6. What must be the sum insured at 4J- per cent on goods worth 
£1910, so that in case of loss the worth of the goods and the premium 
may be recovered ? 

7. At 7} per cent, what will be the cost of insuring property worth 
500 guineas, so that in the event of loss the worth of the goods and the 
premium of insurance may be recovered ? 

165. In all questions of Interest, if any three of the four, principal, 
rate per cent, time, amount^ he given, the fourth maybe found; asyfor 
instance, in thefoUotoing examples* 

Ex. 1. Find the amount of £225 in 4 years at ^\ per cent, simple 

interest 

£. 

225 
_3| 

.675 
112 . 10 

£7-87 . 10 
20 

17-50*. 
12 

600d. 

.-. Int for 1 year =£7. 17*. 6d 

4 years=£31. 10*. ; 

.'. amount Is £225 + £31. 10*., or £25a 10*. 

£x. 2. In what time will £225 amount to £256. 10*. at 3} per cent 
simple interest? 

Now £256. 10*. -£225. = £31. 10*., which is the interest to be obtain- 
ed on £225 in order that it may amount to £256. 10*. 

But Int of £225 for one year =£7. 17*. 6d.; which must have the 
same relation in respect of magnitude to tke £ai*\Q%,^&^^"V^^siix\safi6» 
to the required time ; 



230 ARITHMETIC. 

.'. £7. 17*. 6rf. : £31. 10*. :: 1 year : required number of years, 
whence, required number of years = 4 

Ex. 3. At wbat rate per cent., simple interest^ will £225 amount to 
£256. lOs. in 4 years ? 

In other words, at what rate per cent, will £225 give £31. 10*. for 
interest in 4 years ? 

Find what it will giye at 1 per ceni 

£. 
2-25 
20 

500*. 

.*. (£2. 5*. X 4) or £9 is the interest in 4 years at 1 per cent. ; and this £9 

must be to the £31. 10*. as the 1 per cent, is to the required rate per centJ 

/. £9. : £31 J^. :: 1 : required rate per cent^ 

whence^ required rate per cent = 3^. 

Ex. 4 MHiat sum of money will amount to £256. 10*. in 4 years at 
S^ per cent, simple interest ? 

£100 in 4 years at 3} per cent, amounts to £100 + (3J^ x 4)£, or £114 ; 
and this £114 must be to the £256. 10*. as the £100 is to the required 
sum of money ; 

.'. £114 : £256J^ :: £100 : required number of pounds^ 
whence, required number of poimds=£225. 

Ex. LIX. 

1. What sum will amoimt to £150. 8*. in 4 years at 5 per cent, sim- 
ple interest ? 

2. At what rate per cent, will £540 amount to £734. 8*. in 9 years, 
at simple interest ? ^ 

3. In what time will £350 amount to £402. 5 fl. at 3 per cent sim- 
ple interest ? 

4 . At what rate per cent will £325. 16*. Qd. amount to £374 6*. G^d. 
in 3J^ years at simple interest ? 

5. In what time will £142. 10*. amount to £227. 5*. Od. at S^ per 
cent, simple interest ? 

6. At what rate will £157. 15*. 4td, amount to £295. 16*. 3^. in 25 
years at simple interest ? 

7. What sum will produce for interest £56. 14*. in 2^ years at 4^ 
per cent simple interest ? 

8. What sum will amount to £105. 6*. O^d. in 3^ years at 4} per 
cent, simple interest ? 
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9. What snm will amount to £S&7. 7«. 7id. in 8 years at 4 per cent, 
simple interest? 

10. In what time will £1275 amount to £1549. 11«. at d| per cent, 
simple interest? 

11. At what rate per cent., simple interest, will £986. ISs. 4d. amount 
to £1157. 7*. 4Jd., in 4f years? 

12. In what time will £125 double itself at 5 per cent, simple interest ? 

13. What sum will amount to £425. 19«. 4|(/. in 10 years at 8| per 
cent, simple interest, and in how many more years will it amount to 
£458. 11*. Id. ? 

14. What sum of principal money, lent out at 5 per cent, per 
annum, simple interest, will produce in 4 years the same amount of 
interest as £250, lent out at 8 per cent, per annum, will produce in 6 
years? 

COMPOUND INTEREST. 

166. To find the Compound Interest of a given sum of money at a 
given rate per cent for any number qf years. 

Rule. *'At the end of each year add the interest of that year, 
found by (Art 168), to the principal at the beginning of it ; this will be 
the principal for the next year ; proceed in the same way as far as maybe 
required by the question. Add together the interests so arising in tho 
several years, and the result will be the compound interest for the given 
period." 

The reason for the abone Mule is clear from what has been stated in 
<Arts. 162 and 168). 

Ex. Required the compound interest and the amount of £720. for 8 
years at 5 per cent 

Proceeding as in Simple Interest for the 1st year ; 
£720 
5 

£36-00 

£720= 1st principal, 

?? = 1st interest, 

by addition, £756= 2nd principal, of which find interest at 5 per cent. 

5 

£37-80 
20 

le-oo*. 
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^756 =2nd principal, 
37 . 16= 2nd interest. 



793 . 16=3rdprincipal,ofwhiclifindintere8tas above, 
5 



£39-69 . 
20 

13-80*. 
12 



9-60rf. 

£793 . 16 = principal for 3rd year, 
39 . 13 . 9| = interest for 3rd year, 

/. £833 . 9 . 9|= amount of £720. in 3 years at 5 per 

cent, compound interest. 

The compound interest for that time 

= sum of interests for each year, 

= £36 + £37. 16*. + £39. 13*. 9fif. = £113. 9*. 9§rf. "• 

Note 1. It is customary, if the compound interest be required for 
any number of entire years and a part of a year^ (for instance for 5J- 
years), to find the compound interest for the 6th year, and then take f ths 
of the last interest for the fths of the 6th year. 

Note 2. If the interest be payable half-yearly, or quai-terly, it is 
clear that the compound interest of a given sum for a given time will be 
greater as the length of each given period is less ; the simple interest will 
not be affected by the length of each period. 

Ex. LX. 

1. Find the compound interest of £2000 in 2 years at 4 per cent, 
per annum. 

2. Find the amount of £800 in 3 years at 3J per cent, allowing com- 
pound interest. 

3. Find the compound interest of £270 in 2 years, at 3 per cent 

4. Find the amount of £690 for 3 years at 4J per cent., compound 
interest. 

5. Find the amount of £230. 15*. for 3 years, at 5 per cent., compound 
interest. 

6. Find the difference in the amount of £415. 10*., put out for 4 
years at 2\ per cent., 1st at simple, 2nd at compound interest. 
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7. Find the compound interest of £130 in 3 years at 4 per cent, 
(interest being payable half-yearly). 

8. What will £1700. 10^. amount to in 2^ years^ allowing 4 per cent, 
compound interest ? 

9. A person lays by £230 at the end of each year^ and employs the 
money at S^ per cent, compound interest ; what will he be worth at the 
end of 3 years ? 

10. Find the difference between the simple and compound interest of 
£416. 13*. 4rf., for 2 years at 2J per cent. 

11. What is the difference between the simple and the compound 
interest of £13,333. 6s, Sd. for 5 years, at 5 per cent. ? 

12. Find the amount of £180 in 3 years at 4^ per cent compound 
interest. 

13. What sum of money put out to compound interest for 2 years 
at 5 per cent, will amount to £100 ? 

14. What sum at 5 per cent, compound interest wiU amount in 2 
years to £264. 12*. ? 

15. A and^ each lend £256 for 3 years at 4} per cent, per annum^ 
one at simple interest, the other at compound interest : find the difference 
in the amount of interest they respectively receive. 

PRESENT WORTH AND DISCOUNT. 

167. A owes B £500, which is to be paid at the end of 9 months 
from the present time : now it is clear that, if the debt be discharged at 
once (interest being reckoned, we will suppose, at 4 per cent, per annum), 
B ought to receive a less sum of money than £500; in £gict such a sum 
of money as will, being now put out at 4 per cent interest, amount 
to £500 at the end of 9 months. The sum which B ought to receive 
now is called the Present Worth of the £500 due 9 months hence^ and 
the sum to be deducted from the £500, in consequence of immediate 
payment^ which is in fact the interest of the Present Worth, is called the 
Discoimt of the £500 discharged 9 months before it is due. 

Def. We may therefore de^e Present Worth to be the actual 
worth at the present time of a sum of money due some time hence, at 
a given rate of interest ; and we may define the Discount of a sum of 
money to be the interest of the Present Worth of that sum, calculated 
from the present time to the time when the sum would be properly 
payable. 
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PRESENT WORTH. 

168. Rule. " Find the interest of £100 for the g^yen time at the 
given rate per cent., and state thus : 

£100+ its interest for the given time at the given rate per cent : given 
sum :: £100. : present worth required." 

Ex. 1. Find the present worth of £500^ due 9 months hence^ at 4 
per cent, per annum. 

Proceeding according to the above Rule, 

Interest of £100 for 9 months at 4 per cent, is £S, 
,\ £103 : £600 :: £100 : required present worth, 
whence, required present worth = £485. 8*. 8^f^. 

The reawn for (he above process is clear from the consideration, that 
£100 in 9 months at 4 per cent, interest would amount to £103^ and 
therefore £100 is the present value of £108 due 9 months hence : and 
consequently we have 

Ist debt : 2nd debt :: 1st present worth : 2nd present worth. 

Ex, 2. Find the present worth of £888, due 19 months hence, at 8 
per cent, simple interest. 

Since the interest of £100 for 19 months, at 3 per cent. 

= £(itx3) = £y = £4i, 
/. £104| : £838 :: £100 : required present worth, 
whence, required present worth =£800. 

Ex. 3. What is the value, at 16 years of age, of a legacy of £1000 
payable at 21 years of age, allowing simple interest at 4 per cent. ? 

Since £100 at 4 per cent, simple interest will in 5 years amount to 
£120, therefore the present worth of £120 due 5 years hence will at that 
rate be £100. 

Hence £120 : £1000 :: £100 : required value, 

whence, required value =£833. 65. 8i. 

DISCOUNT. 

169. Rule. " Find the interest of £100 for the given time at the 
£^ven rate per cent., and state thus : 

£100+ its interest for the given time at the given rate per cent : given 
sum :: interest of £100 for the given time at the given rate per cent : 
discount required," 
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Ex. 1. Find the discount of £500, due 9 months hence, at 4 per 
cent, per annum. 

Proceeding according to the above Rule, 

The interest of £100 for 9 months at 4 per cent.= £S; therefore 
proceeding according to the Rule, 

£103 : £500 :: £3 :. required discount, 
whence, required discount =£14. lis. S^^^^. 

The reason for tlie above process is clear from the consideration, that 
£3 is the interest for 9 months, at 4 per cent., of £100, the present 
worth of £103 due at the end of that time ; and consequently we have 

1st debt : 2nd debt :: discount on 1st debt : discount on 2nd debt. 

Ex. 2. Find the discount on £1000, due 1$ months hence, at 5 per 
cent, per annum. 

The interest of £100 for 15 months at 5 per cent. = £6. 5s. ; 

.-. £106. 5*. : £1000 :: £6. 5». : required discount, 

whence, required discount =£58. 16s, 5\^d, 

Ex. 3. Find the discount on £127. 2s. for half a year at 5 per cent. 
£100| : £127^^ :; ^f : required discount ; 
whence, required discount =£3. 2s, 

Note 1. Discount = given sum less Present Worth ; Present Worth = 
g^ven sum kss Discount 

Note 2. In the discharge of a tradesman's bill it is usual to deduct 
interest instead of discount ; thus, if B contracts with A a debt of £100, 
A giving 12 months' credit, it is usual in business, if the interest of money 
Ibe reckoned at 5 per cent per annum, and the bill be discharged at once, 
for A to throw oflF £5, or for A to receiva £95 instead of £100 ; but if A 
were to put out the £95 at 5 per cent, interest it will not amount to 
£100 in 12 months ; therefore such a proceeding is to the advantage of 
B : the sum of money which in strictness ought to have been deducted, 
was not £5, the interest on the whole debt, but £4. 15s. 2fe^., the interest 
of the present worth of the debt, i.e. the discount 

Note 3. Bankers and Merchants in discounting bills calculate interest, 
instead of discount, on the sum drawn for in the bill, from the time of 
their discounting it to the time when it becomes due, adding three days 
OF GRACE, which days are allowed in Englaad %it<^x N3[^% *C\ssk& ^^^^&.>& 
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NOMINALLY due^ before it is legally due ; which is of coarse an additional 
advantage. When a bill is payable on demand^ the days of grace are not 
allowed. 

Note 4. If a bill^ without the days of grace; should appear to be due 
on the 31st of any month which contains only 80 days^ the last day of 
that months and not the first day of the next^ is considered as the day on 
which the bill is due. Thus a bill drawn on the Slst of October^ at 4 
months^ would be really due^ adding in the days of grace^ on the drd of 
March. Also bills which fall due on a Sunday^ are paid in England on 
the previous Saturday. 

Ex. A bill of £1000 is drawn on Feb. 16th, 1861, at 7 months' date ; 
it is discounted on the 8th of July at 5 per cent. What does the banker 
gain by the transaction ? 

The bill is legally due on Sept. 19 ; and from July 8 to Sept 19 are 79 

days. 

£» s. 
The interest of X 1 000 for that time = 10 . 

The true discount = 9 . 18^f^ 

.'. the banker's gain 1^^ 

Ex. LXI. 

1. Fmd the Present Worth of 

( 1 ) £ 288. 10«. due 1 year hence, at 5 per cent, per annum, simple 

[interest 

(2) £252. 19*. 8<i. 8J 

(8) £676. 13*. 4d.... 6 months 3 

(6) £460.10*. ...7 4 

(6) £390 ...7 3i 

(7) £672 ...8 8J 

(8) £1261.1*. ... 1 1 

(9) £85 ...4 4J 

(10) £1260 ... 8 3J 

(11) £2110 ...11 6 

(12) £275.6*. 8rf.... 15 4 

(18) £918 ... 4 years 6 

(14) £600 ...19 months 6J 

(15) 800gs. ... 20 years 6J 

(16) £2197 ... 8 years 4 compound interest 



I 
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2. Find the Disconnt on 

(1) £63. 6s. Qd. due 4 months hence, at 4 per cent, per annum, 

[^simple interest. 

(2) £1380. 7*. 6rf.... 9 3 

(3) £107. 5j?. ... 6 6 

(4) £125.10*. ... 3 3J 

'5) £487 ... 5 Si 

[6) £340 ... 5 4 

(7) £3640 ...10 4^ 

(8) £813.9*. ... IJ year 4f 

(9) £250.15*. ...17 months 5 

(10) £55. ... 146 days 4J 

(11) A bill of £ 649 is dated on June 23, 1853, at 6 months, and is 
discounted on July 8, at 3} per cent. ; what does the banker 
gain thereby ? 

(12) Find the true discount on a bill drawn March 17, 1853, at 3 
months, and discounted May 2, at 5| per cent. 

(13) Find the simple interest on £545 in 2 years, at S^ per cent, 
per annum ; and the discount on £583. 3*. due 2 years hence, 
at the same rate of interest. Explain clearly why these two 
sums are identical. 

(14) Explain the difference between Discount and Interest. 
Fire volumes of a work can be bought for a certain sum, 
payable at the end of a year; and six volumes of the same 
work can be bought for the same sum in ready money: what 
is the rate of discount ? 

(15) A tradesman marks his goods with two prices, one for ready 
money, and the other fer one year s credit allowing discount 
at 6 per cent. ; if the credit price be marked at £2. 9*., what 
ought to be the cash price ? 

STOCKS. 

170. If the 3 per cent. Consols be quoted in the money-market at 96|, 
the meaning of this is, that for £96. 7s, Qd. of money a person can pur- 
chase £100 stock for which he will receive an acknowledgment which 
will entitle him to half-yearly dividends from Government, at the rate of 
3 per cent, per annum on the stock held by him. 

Similarly, if shares in any trading company, which were originally 
fixed at any given amount, say £100 each, be advertised in the ahaset- 
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market at 86^ the meaning of this is, that for £86 of money one share 
can he ohtained, and the holder of such share will receive dividends at the 
end of each half-year upon the £100 share, according to the state of the 
finances of the company. 

Def. Stock may therefore he defined to he the capital of trading 
companies ; or to he the money horro wed hy our or any other Government^ 
at so much per cent., to defray the expenses of the nation. 

The amount of deht owing hy the Government is called the National 
Debt, or the Funds. The Funds Represent the credit of the country, 
which is hound to pay whatever dehts are contracted hy its Government. 
The government, however, reserves to itself the option of paying off the 
principal at any future time whatever ; pledging itself, nevertheless, to 
pay the interest on it regularly at fixed periods, in the mean time. 

From a variety of causes the price of stock is continually varying. A 
fundholder can at any time convert his stock into money, and it will de- 
pend upon the price at which he disposes of his stock, as compared with 
that at which he hought it, whether he will gain or lose hy the trans- 
action. 

Note 1. Purchases or sales of stock are generally made through 
brokers, who charge £^, or 2«. Qd,, per cent, upon the stock hought or 
sold : so that in practice, when stock is bought by any party, every £'100 
stock costs that party £^ more than the market-price of the stock: and 
when stock is sold, the seller gets £^ less for every £100 stock sold than 
the market-price. 

Thus, the actual cost of £ 100 stock in the 3 per cents, at 94}, is 
£(d4J^+|), or £94|. The actual^sum received for £100 stock in the 3 per 
cents, at 94}, is £(94J^-}), or £94. 

Unless the brolierage is mentioned, it need not be noticed in working 
examples in stocks. 

Note 2. When the price of £100 stock is £100 in money, the stock 
is said to be at par. 

When the price of £100 stock is more than £100 iu money, the stock 
is sind to be at a premium. 

When the price of £100 stock is less than £ 100 in money, the stock 
is said to be at a discount. 

All examples in Stocks depend on the principles of proportion : those of 
most frequent occurrence wHl now be given, 

Ex. 1. Required the sum which will purchase £1500 in the 3 per 
cents, at 82. 
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In this case £100 stock costs £82 in money ; 

.*. £100 stock : £1500 stock :: £82 money : required sum of money ; 

whence^ required sum of money = £1230* 

Ex. 2. What amount of stock in the S} per cents, at 90 will £4050 
purchase? 

In this case £90 money will purchase £100 stock ; 

.*. £90 : £4050 :: £100 stock : required amount of stock ; 
whence^ required amount of stock =£4500. 

Ex. 3. If I buy £1520,3 per cent, consols at 93}^ and pay £^ for 
brokerage, what does it cost me? 

Every £100 stock costs me £(93J+ J), or £93|; 
.'. £100 stock : £1520 stock :: £93| : required sum of money ; 
whence^ required sum of money = £1419. 6«. 

Ex. 4 What sterling money shall I receive for £1920. 18^. 4d. in the 
3| per cents, at 98|^ brokerage being £^ per cent. ? 

£100 stock realizes £(98J - J) = £ 98J ; 
.*. £1Q0 stock : £1920| stock :: £98| : required sterling money ; 
whence^ required sterling money = £1896. 139. 2d. 

Ex. 5. If I invest £7927. 10^. in the 3 per cents, at 94|^ what annual 
income shall I receive from the investment ? 

For every £94| I get £100 stock, and the interest on £100 stock is 
£3 ; therefore for every £94| of nioney I get £3 interest ; 

.'. £94| : £7927 10s. :: £3 : required annual income ; 
whence, required annual income =£252. 

Note 3. If it be required to find the income arising from a certain 
quantity of stock, the question is merely one of simple interest 

Note 4. It may be noticed in the above examples, that when the 
question was simply to find amoimt of stock, or money realized by sale of 
stock, the 3, 4, or other rate per cent, never entered into the statement ; 
and when the question was simply to find income arising from any sum 
invested in the funds, then the £100 never entered into the statement 

Ex. 6. Which is the best stock to invest £1000 in, the 3 per cents, at 
89^, or the ^ per cents, at 98]^? 
In the first case, 

every £89J^ of money gives £3 interest ; 

.'. every £1 of money gives £ ^, , or £^ interest. 
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In the second case, 

every £d8J- of money gives £3} interest ; 

31. 7 

/. every £1 of money gives £ ^r , or £ r^j^ , interest ; 

«nd comparing the fiactions ^^ and ^^. 

since 7 x 179 is > 6 x 197, 

the 2nd fraction is greater than the 1st, and therefore the second invest- 
ment the best 

Ex. 7* How much stock can he purchased by the transfer of £2000 
from the 3 per cents, at 90 to the d| per cents, at 96 ; and what change 
will be effected in income by it ? 

In order to find how much stock at 96 can be purchased for £2000 
stock at 90, we must consider that the higher the price ci the stock the 
less will the quantity of it produced be by the purchase, so that we must 
state as follows ; 

96 : 90 :: £2000 stock : required amount of stock, 
whence, required amount of stock = £1875. 
Income in first case = £60, income in second case = £65. 12^. 6d. ; 
.'. income is increased by £5. 128, 6d, 

Note 5. All questions of the transfer of stock from one kind to an- 
other, belong to the Rule of Three Inverse. 

Note 6. The last question might have been worked thus : first sell 
out the stock at 90, and then invest the proceeds in 3^ per cents, at 96. 

Ex. 8. A person purchases £1000 3 per cent, consols at 97^ and sells 
out again when they have sunk to 83^ ; how much does he lose by the 
transaction ? 

He loses on every £100 stock £(97J-83J), or £13f ; 
therefore his total loss = £(13| x 10) = £136. 68. 

Ex. LXII. 

Find the quantity of stock purchased by investing : 

(1) £2850 in the 3 per cents, at 75. 

(2) £712 in the 8} per cents, at 89. 

(3) £ 504 in the 4 per cents, at 96. 

(4) £883. 5 fl. in the 4 per cents, at 93. 
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(6) £3741 in the 3| per cents, at 87. 

(6) £500 in the 3 per cents, at 83|. 

(7) £ 800 in the 4 per cents, at 76^. 

(8) £4311. Ss. 9d, m the ^ per cents, at 85|. 

(0) 2000 guineas in the S^ per cents, at 94. 

(10) i^2353 in the 3 per cents, at 90|, hrokerage ^ per cent. 

(11) £3277 in the 4 per cents, at 105|^, brokerage ^ per cent. 

(12) 10000 guineas in the 3^ per cents, at 99^, brokerage ^ per cent. 

2. Find the value in sterling money of 

(1) £2600 in the 4 per cents, at 93. 

(2) £ 1920 in the 3 per cents, at 77^. 

(3) £3000inthe3f percents. at 92J. 

(4) £ 2240 in the 3} per cents, at 81^. 

(5) £3416 3 per cenf. stock at 89 per cent 

(6) £ 1743 3} per cent stock at 82|^ per cent 

(7) £2676 4 per cent stock at 91f per cent. 

(8) £1000 4 per cent, stock at 97f per cent^ brokerage ^ per 
cent. 

(9) £2153. lOs, bank stock at 188| per cent.^ brokerage ^ per 
cent 

3. Find the yearly income arising from the inyestment of 

(1) £ 1008 in the 3 per cents, at 84. 

(2) £5580 in the 4 per cents, at 93. 

(3) £ 1138. 5 fl. in the 4} per cents, at 92. 

(4) £ 1638 in the 4} per cents, at 93f . 

(5) £ 2000 in the 3 per cents, at 88 J. 

(6) £3425. 15*. 2d. in the 3 per cents, at 91 J. 

(7) £4788 in the 3 J per cents, at 105. 

(8) £ 3500 in the 3 per cent consols at 94|^ brokerage ^ per 
cent 

(9) 5000 guineas in the 3^ per cents, at 102|, brokerage } per 
cent. 

4. IVliat sums of money must be invested in the undermentioned 
stocks in order to produce the following incomes ? 

(1) £60 in the 3 per cents, at 85. 

(2) £ 288 in the 3 per cents at 67. 

(3) £70 in the 3^ per cents, at 90. 

(4) £8a 2 fi. 5 c. in the 4^ per cents, at 94. 
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(5) £87 in the 8 per cents, at 74}, brokerage i per cent 

(6) £87. 10s. in the 4 per cents, at 98}, brokerage ^ per cent 

6. At what rate per cent, will a person receive interest who invests 
his capital? 

(1) In the 8 per cents, at 91. 

(2) In the 8 J per cents, at 94. 

(8) In the 4^ per cents, at 96}, brokeirage ^ per cent 
(4) In the 5 per cents, at 102f, brokerage } per cent. 

6. If £7927. 10s. be laid out in purchasing 8 per cent stock at 94f , 
what annual income will be derived from this investment, after deducting 
an income-tax of 7d. in the pound ? 

7. A person invested money in the 8 per cent, consols when they were 
at 90, and some more when they were at 80 ; find the rate of interest he 
obtained in each case, and the advantage per'cent. of the second purchase 
over the first. 

8. Find the income which will be derived from a capital of £2000, if 
)ths of it be invested in the 3 per cents, at 98, and the remainder in the 
8} per cents, at par. 

9. If a person receives 4} per cent, interest on his capital by investing 
in the 8} per cents., what is the price of the stock, and how much stock 
can be purchased for £1200 ? 

10. How much money must a broker invest in the funds when con* 
sols are at 90, so as to procure the same income as if he had invested £1100 
when consols were at 99 ? 

11. A person buys £500 stock at 98|^, and sells out at 108; what does 
he gain by the transaction ? 

12. A person invests 9000 guineas in the 8 per cents, at 81, and sells 
out when they have sunk to 67} ; how much does he lose by the trans* 
action? 

18. When £100 stock may be purchased in the 8 per cents, for £89}^ 
at what rate may the same quantity of stock be purchased in the 3} per 
cents, with equal advantage ? 

14. A person invests his share of a legacy of £ 1000, which is a third, 
in the 8 per cents, at 88|.per cent., find his half-yearly dividends. 

15. A person transfers £1000 stock from the 4 per ^ekits. at 90, to the 
8 per cents, at 72 ; find the alteration in his income. \;^ 

16. What incomes will £5000 of 8} per cent stock, and £5000 
sterling invested in the 8} per ^ cent stock at 10^, respectively pro- 
duce? 
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17. Find the income produced by £12600 of 3 per cent stock ; and its 
sterling value, when the stocks are at 95. 

18. A person transfers £3000 stock from the 3 per cent consols at 
89|, to the reduced 3J- per cents, at 08J^ : find what quantity of the latter 
he will hold, and the alteration in his income. 

19. Which is the best stock to invest £10000 in^ the 3 per cente. at 
90|, or the 4 per cents, at 101 ? 

20. A person invests £1037. 10s, in the 3 per cents, at OS, and when 
the funds have risen 1 per cent, he transfers his capital to the 4 per cents, 
at 96 : find the alteration in his income. 

21. Which is the better investment, the 3^ per cents, at 96, or the 4 
per cents, at 111, and what is the difference per cent, between them ? 

22. If £512 be invested in the 3 per cents, at 96, what will be the 
half-yearly interest, after deducting an income-tax of 7<i. in the pound ? 

23. How much in the 3 per cents, at 96 must be sold out to pay a 
bill of £1654^ 9 months before it becomes due,, real discount being allowed 
at 4|- per cent, per annum 1 

24. Which is the better investment, £1896 in the 3|^ per cents, at 87> 
or in railway shares at £89 per share, the dividends in the latter case being 
3| per cent, on the sum invested ? 

25. A person has £2950 in the 3 per cents, at dS^ ; when the funds 
have fallen 2^ per cent., he transfers his capital into the 5 per cents, at 
108 ; find the alteration in his income. 

26. Which would be the best investment, 3 per cent, stock at 87f , or 
shares at £233 each, on each of which a dividend of £7. 13tf. 4d. is paid 
annually? What sum must be invested in the former to produce an 
annual income of £460 ? and what in the latter 1 

27. If the 3| per cents, be at 91, how much must a person invest in 
order that he may have a yearly income of £460, after paying 7d. in 
the pound for income-tax? 

28. The dividends on a certain amount of 3 per cent, stock accumu- 
lated in 13 years to £3081. How much stock was there, and what will 
it be worth if the stock be sold at 79|^ ? 

29. A person possesses £3200 3 per cents., which he sells at 99f : he 
invests the proceeds in railway shares at £56 a share, which shares pay 5 
per cent, interest on £45, the amount paid on each share. How much is 
liis income altered by the transaction ? 

30. If I lay out £1911 in the purchase of 3 per cent, consols, when they 
are at 79^, at what price should I sell out m^ stock again in <\Td&^<^ 
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realize on the whole a gain of £150, after having paid |ih per cent for 
commiBsion on each transaction ? ^ 

31. A person had £10^000 in the 3 per cent South Sea AnnoitieSy and 
the Government offered to give £110 hearing interest at the rate of 2^ per 
cent for every £100 of these annuities, or to pay the £10,000 in cash on 
a certain day. The latter proposal was preferred, and on the money heing 
paid it was re-invested in consols at 93. How much would he have lost 
in income had he accepted the first proposal^ and what will he now gain 
by the new investment? 

32. What sum would be saved annually if the interest on a public 
debt of £4,000,000 were reduced firom Q\ per cent to 3 per cent.? If in 
consequence the price of this stock fell firom £101 to £95f , how much 
would the whole property of the fundholders be diminished ? 



PROFIT AND LOSS. 

171. Def. All questions in Arithmetic which relate to gain or loss 
in mercantile transactions, fall under the head of Profit and Loss. 

Examples in Profit and Loss are worked by the principle of Proportion : 
various examples mU now he worked out by way of illustration, 

Ex. 1. If a cask of wine containing 84 gallons cost £112. 6s,, what is 
gained by selling it at Sis. 6d. per gallon ? 

The gain = selling price less first cost ; 
the selling price = (31 J x 84).?. = £132. 6s. ; 
therefore the gain =£132. 6«.-£112. 5*. = £20. 1*. 

Ex. 2. A ream of paper cost me 21s, 6d., what must I sell it at> so as 
to realize 20 per cent.? 

The reasoning in this case is, If £100 gain £20^ or produce £120^ what 
will 2ls. 6d. produce 1 

.'. £100 : 21s. 6d, :: £120 : required amount in pounds, 
whence, required amount =£1. 6s, 



Ex. 3. If I buy hay at £4. 16^. a ton, what must I sell it at to lose 
15 per cent.? 

In this case, every £100 would realize £(100-15), or £85 ; 
.•. £100 : £4. 16*. :: £85 : required amount in pounds, 
whence, required amount =£4. Is. TJcili 
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Ex. 4. A man buys 33 geese for £10 ; at how much per head must he 
sell them to gain 10 per cent, on Ids outlay ? 
In this case^ 

£100 : £10 :: £110 : selling price of the geese in poimds^ 

whence, selling price = £11, 
.'. selling price of each goose = £^ = 6s. Sd, 

£x. 5. A person buys shares in a railway when they are at £ld|^, 
£15 having been paid, and sells them at £32. Qs. when £25 has been paid: 
how much per cent, does he gain ? 

He buys each share at £19}, and he afterwards pays upon it £(25 — 15), 
or £10; therefore at the time he sells, he has paid on each share £^9. 109.; 
so that, by selling at £32. 9^., he gains on every £29. 10^. paid by him, 
(£32. 9«.-£29. 10*.) = ^2. Ids.; 

.*. £29J^ : £100 :: £2J^ : gain per cent, in pounds, 
whence, gain per cent. = £10, or gain is 10 per cent. 

Ex. 6. Wla&t was the prime cost of an article, which when sold for 
12*. realized a profit of 20 per cent. ? 

Here what cost £100 would be sold fur £120; 

•*. £120 : 12«. :: £100 : prime cost in pounds, 
whence, prime cost =£J- =109. 

If the above example had been, " What was the prime cost of an 
article, which when sold for 12*., entails a loss of 20 per cdnt.!" 

we should have £80 : 12*. :: £100 : prime cost in pounds, 
whence, prime cost=£|=15«. 

Ex. 7. If by selling a horse for £40 I lose 20 per cent., what must I 
have sold him for so as to gain 10 per cent.? 

Here what would cost me £100 must be sold in one case for £80, 
and in the other for £110; and therefore we get this statement; selling 
price of £100 in 1st case : selling price of horse in 1st case :: selling price 
of £100 in 2nd case : selling price of horse in 2nd cajse ; 

£80 : £40 :: £110 : selling price in pounds ; 
whence, selling price = £55. 

Ex. 8. A grocer buys 3 cwt. of sugar at 6d. a lb., 2 cwt. of sugar at 
lO^d. a lb., and 2^ qrs. of sugar at 1«. a lb. ; and mixes them : he sdls 
4 cwt. of the mixture at Qd. a lb. What must he sell the remainder at, 
in order to gain 25 per cent, on his outlay I 
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£, #. d. 

3 cwt., or 336 lbs., at 6d, a lb., cost 8 . 8.0 

2 cwt, or 224 lbs., at lO^d. a lb., cost 9 . 16 . 

2 J qrs., or 70 lbs., at 1*. a lb., cost........ . 3 . 10 . 

.'. 630 lbs. cost ... 21 . 14 . 

In order to gain 25 per cent, on £21. 14^., it must realise £27. 2s. 6d. 

£. «. d. 

.*. he must sell 630 lbs. for. . .27 . 2.6 
but he sells 448 lbs. for. . 16 . 16 . 

.'• by Subtraction he must sell 182 lbs. for... 10 . 6.6 

.*. he must sell 1 lb. for — :^^ — •* , or IQ^d. 

Ex. LXIII. 

1. Bought 5 cwt., 3 qrs., 14 lbs. of cheese, at £1. 12«. per cwt., and 
sold it again for £2. Os. 8d. per cwt. What was the gain upon the whole ? 

2. If 5 cwt, 3 qrs., 14 lbs. be bought for £ 9. 8^. and sold for £11. 18^. lid,, 
what is the rate of gain per cwt. ? 

3. Find the total value of 43 articles at £4. 68. Qd. each, 57 at 
£11.88. 6d. each, and 4 at £13. 158. 4df. each. What is gained or lost by 
selling them at the rate of 3 for £28 ? 

4. A person buys 400 yards of silk at £80, and sells 300 yards at 
58, Gd. a yard, and the rest, which is damaged, at 28, a yard ; find how 
much percent, he gains or loses. 

5. A grocer buys 2 cwt. of sugar at 6d, per pound, and 4 cwt at 4^. ; 
he sells 3 cwt. at 5^. per pound ; at what rate per pound will he be able 
to sell the remainder so as neither to gain nor lose by the bargain ? 

6. If a commodity be bought for £3. 88. 5d, a cwt. and sold for 8d. a 
lb., find the rate of profit per cent 

7. Bought goods at 6^. per pound, and sold them at £ 4. 10». per cwt. ; 
what is the gain or loss per cent. 1 

8. An article which cost 88. M. is sold for 3^. lOJ^. ; find the gain per 
cent. 

9. Goods were sold at 12 guineas, at a profit of 22£f per cent. ; what 
was the prime cost ? 

10. If a tradesman gain 58, 6d. on an article which he sells for 228. 
what is his gain percent. ? 

11. A man sells a horse for £24. 128., and loses £18. per cent on what 
the horse cost hiw, what was the origmal cost. \ 
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12. By selling an article for 5s. a person loses b per cent. ; what was 
the prime cost^ and what most he sell it at to gain 4| per cent. ? 
• 18. The cost price of a book viSs.Sd.; the expense of sale 6 per cent, 
upon the cost price ; and the profit 25 per cent, upon the whole outlay : 
find the selling price of the book. 

14. If by selling an article for £25. 10s. 8 per cent, be lost^ what per 
cent, is gained or lost if it be sold at £3& ? 

15. I bought 500 sheep at £2. 2s. a-head ; their food cost me 5s, Qd, 
a-head : I then sold them at £ 2. Ss. 6d, a-head. Find my whole gain, and 
also my gain per cent 

16. A person having bought goods for £40 sells half of them at a 
gain of 5 per cent. ; for how much must he sell the remainder so as to gain 
20 per cent, on the whole? 

17. A vintner buys a cask of wine containing 86 gallons at lOs. per 
gallon ; he keeps it for four years, and then finds that he has lost 6 gallons 
by leakage ; at what price per gallon must he sell the remainder in order 
that he may realize 20 per cent upon his outlay ? 

18. A person rents a piece of land for £120 a year. He lays out 
£625 in buying 50 bullocks. At the end of the year he sells them, 
having expended £ 12. 10s, in labour. How much per head must he gain 
by them in order to realize his rent and expenses, and 10 per cent upon 
his original outlay ? 

19. A grocer mixes two kinds of tea which cost him Ss. Sd. and 
4^. 4^. per lb. respectively; what must be the selling price of the mixture 
in order that he may gain 15 per cent on his outlay ? 

20. A person has goods worth £30 ; he sells one-third of them so as 
to lose 10 per cent. : what must he sell the remainder at so as to gmn 20 
per cent on the whole ? 

21. I buy a house for 500 guineas, and sell it immediately at a profit 
of 80 per cent ; what do I receive, supposing the expenses of the sale to 
be 5 per cent. ? 

22. The prime cost of a 76-gallon cask is £28. 12^. 6d., but 18 gallons 
are lost by leakage ; 9 gallons of water is then mixed with the remainder, 
and it is sold at 7s, 6d. a gallon. Find the whole gain, and also the gain 
per cent. 

28. A stationer sold quills at lis. a thousand, by which he cleared f 
of the money ; he raises the price to 13s. 6d. What does he clear per cent 
by the latter price 1 

24. A person sold 72 yards of cloth for £8. 14». ; his profit being the 
cost of 11 '52 yards : how much did he gain per cent \ 
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25. A smuggler buys 6 cwt. of tobacco at Is. Qd. per lb. ; he misets 
witb a revenue-officer, who seizes ^rd of it: at what rate per lb. must he 
sell the remainder, so as, 1st, neither to gain or lose ; 2nd, to gain S 
guineas ; and drd, to gain cent, per cent. ? 

26. A person expends £3000 in railway shares at 15^ per cent, dis- 
count, and sells them at par; what does he gain by the transaction, and 
what per cent. ? 

27. A wine-merchant bought I4J^ pipes of wine, which haviug received 
damage, he sold' for £ll20}f, thereby losing 20 per cent. ; find the cost 
of the wine per pipe, and the selling price of it per gallon. 

28. A fEurm is let for £96 and the value of a certain number of quar- 
ters of wheat. When wheat is 2108. a quarter, the whole rent is 15 per 
cent, lower than when it is 56«. a quarter. Find the number of quarters 
of wheat which are paid as part of the rent. 

29. A man having bought a lot of goods for £150, sells Jrd at a loss 
of 4 per cent; by what increase per cent, must he raise that selling price, 
in order that by selling the rest at the increased rate, he may gain 4 per 
cent on the whole transaction ? 

30. A person bought a French watch, bearing a duty of 25 per cent, 
and sold it at a loss of 5 per cent ; had he sold it for £3 more, he would 
have cleared 1 per cent, on his bargain. WhaX had the French maker 
for it? 

DIVISION INTO PROPORTIONAL PARTS. 

172. To divide a given number into parts, which shall be proportional 
to certain other given numbers. 

This is merely an application of the Rule of Three ; still it may be 
well to state a general rule, by which examples which come imder the 
above head may be worked. 

Rule. State thus: ''As the sum of the given parts : any one of 
them :: the entire quantity to be divided : the corresponding part of 
it." 

This statement must be repeated for each of the parts, or at all events 
for all but the last part, which of course may either be foimd by the Rule, 
or by subtracting the sum of the values of the other parts from the entire 
quantity to be divided. 

£x. 1. Divide 40 guineas among A, B, and C, so that their portions 
joay heaa7,11, and 14 respectively. 



DIVISION INTp PROPORTIONAL PARTS. 249 

Proceeding according to the Rule given above^ 

32 : 7 :: 40 guineas : A'^ share^ 
32 : 11 :: 40 guineas : B*% share^ 

whence^ A^^ share =£9. d«. M,, and J9's share =£14. 89. df/. 

Cs share may be found from the proportion 

32 : 14 :: 40 guineas : Cs share, 
whence, Cs share =£18. 7*. 6rf. ; 

or by subtracting £9. 3^. 9e/. + £14 8«. 9(/., or £23. 128. Qd. from £42, 
which leaves £18. 7«. 6d, as above. 

77^ reason for the above process is clear from the consideration, that 
40 guineas is to be divided into 32 equal parts, of which ^ is to have 
7 parts, B 11, and C 14. 

Ex. 2. Divide £11000 among 4 persons. A, B, C, 2>, in the propor- 
tions of J, J, J, and f 

Sum of shares= j^; 
*'' a ' i •• ^11000 : A's share in pounds, 
whence A'b shaie = £4285. 14«. 3^. 
Similarly, 

Rb share =£2857. 2*. lOJrf., Cs share =£2142. 17*. 1H» 

ITs share = £l7l4. 5«. Sf/. 

Ex. 3. Divide £45000 among A, By C, and D, so that A'b share : B'b 
share :: 1 : 2, ^'s : Cs :: 3 : 4, and Cs : D*8 :: 4 : 5. 

In this case, 

^*s share = 2A'b share, 3Cs share = 4^s share, 

42>'s share = 5Cs share ; 

.*. we have, Cs share =^5*8 share =§i4's share, 

and IfB share=f Cs share =^^*s share; 

.'. A'b Bhaxe + B'B share + Cs share+IXs share 

=-4's share X (1 + 2+1+ If), 
=9J'sshare; 
.-. A'b share =£5000, J5's= £100000, Cs= £13333. 6*. 8i., 

2>'s=£l6666. ld«.4(/. 
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FELLOWSHIP OR PARTNERSHIP. 

178. Dev. Fellowship or Partnership is a method by which the 
respective gains or losses of partners in any mercantile transactions are 
determined. 

Fellowship is divided into Simple and CoMPOuin> Fellowship: in 
the former^ the sums of money put in by the several partners continue 
in the business for the same time; in the latter^ for di£ferent periods 
of time. 

SIMPLE FELLOWSHIP. 

174. Examples in this Rule are merely particular applications of the 
Rule in Art. (172), and that Rule therefore applies. 

Ex. 1. Two merchants^ A and B, form a joint capital ; A puts in 
£240^ and B £360: they gain £80. How ought the gain to be divided 
between them ? 

£(240+360) : £240 :: £80 : ^'s share in pounds, 
whence, A*8 share =£32, and .*. B'b share =£48. 

Note. The estate of a Bankrupt may be divided among his creditors 
by the same method. 

Ex. 2. A bankrupt owes three creditors, A, B, and C, £175, £210, 
and £265, respectively ; his property is worth £422. 10s. : what ought 
they each to receive ? 

£650 : £175 :: £422^^ : ^'s share, 

£650 : £210 :: £422| : ^ s share, 

whence, A*b share =£113. 15*., B's share =£136. 10*. ; 

.-. CTs share =£172. 5*. 

COMPOUND FELLOWSHIP. 

175. Rule. ^'Reduce all the times into the same denomination, 
and multiply each man's stock by the time of its continuance, and then 
state thus : 

As the sum of all the products : each particular product :: the whole 
quantity to be divided : the corresponding share." 
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Ex. 1. A and B enter into partnership ; A contdbutes £2000 for 
9 months, and B £2400 for 6 months, they gain £1150 : find each man*B 
share of the gain. 

Proceeding by the Rule given aboye, 

£(3000x9+2400x6): £(8000x9):: £1150 : ^I's share of gain, 
or £41400 : £27000 :: £1150 : ^'s share of gain, 
and £41400 : £14400 :: £1150 : ^*s share of gain, 
whence, A'& share =£750, and J9's share =£400. 

The reason for the above process is evident from the consideration, 
that a stock of £3000 for 9 months would be equivalent to a stock 
of 9 times £3000 for 1 month ; and one of £2400 for 6 months^ to 
one of 6 times £2400 for 1 month : hence, the increased stocks being 
considered, the question then becomes one of Simple Fellowship. 

£x. 2. There were at a feast 20 men, 30 women, and 15 servants ; 
for every 10s. that a man paid, a woman paid 6s»y and a servant 2^.; 
the biU amounted to £41 : how much did each man, woman, and servant 
pay? 

20 men at 10s. each =200 at Is., 30 women at 6«.=180 at Is., and 15 
servants at 2«.=30 at Is. ; and 200+180+30=410. 

Hence we have 

410 : 200 :: £41 : 20 men's share (in pounds), 
410 : 180 :: £41 : 30 women s share (in pounds), 
410 : 30 :: £41 : 15 servants* share (in pounds) ; 
.'. 20 men's shares =£20., 30 women's shares =£18, 
and 15 servants' shares = £3. ; 
.*. each man paid £1., each woman 12^., and each servant 49. 

EQUATION OF PAYMENTS. 

176. Def. When a person owes another several sums of money, due 
at different times, the Rule by which we determine the just time when 
the whole debt may be discharged atone payment, is called the Equation 
OP Payments. 

Note. It is assumed in this Rule that the sum of the interests of the 
several debts for their respective times equals the interest of the sum of 
the debts for the equated time. 

Rule. ^ Multiply each debt into the time which will elapse before it 
becomes due, and then divide the sum of the products by the sum of the 
debts ; the quotient will be the equated time required." 
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Ex. 1. A owes B £100^ whereof £40 is to be paid in 8 months^ and 
£60 in 5 months : find the equated time. 

Proceeding according to the Rule given aboye> 

then (40 x 8 + 60 x 5) = (40 + 60) x equated time in months, 
whence, equated time =4^ months. 

The reason for the above process, in accordance with our assumption, is 
clear from the consideration, that the sum of the interests of £40 for 3 
months and £60 for 5 months, is the same as the interest of £(120+800), 
or £420, for 1 month ; if therefore A has to pay £100 in one sum, ihe 
question is, how long ought he to hold it so that the interest on it may be 
the same as the interest on £420 for 1 month ? The statement therefore 
will be this : 

£100 : £420 :: 1 month : required number of months, 
whence, required number of months = 4J months ; 

which is evidently the equated time of payment, and agrees with the re- 
sult obtained by the Rule given above. 

Ex. 2. A owed B £1000, to be paid at the end of 9 months : he pays^ 
however, £200 at the end of 8 months, and £800 at the end of 8 months: 
when was the remainder due ? 

In this case, 
(200 X 3 + 300 X 8 + 600 x number of months required) = 1000 x 9, 
or 500 X number of months required =6000; .*. number of months re- 
quired =12. 

Ex. LXIV. 

1. A company of militia consisting of 72 men is to be raised from 3 
towns, which contain respectively 1600, 7000, and 9600 men. How many 
must each town provide ? 

2. Divide £17. lis. 9d. into two parts which shall be to each other as 
6 : 16. 

3. Divide 4472 into parts which shall be to each other in the ratio bf 
8, 6, 7, 11 ; and also £600 into parts which shall be in the ratio of ^, f > 
andf. 

4. A bankrupt owes A £266. 6s, Sd., B £203. 10*., and C £141. 1^9. 
44. ; his estate is worth £421. 1*. ; how much will A, B, and C receive 
respectively ? 

6. A mass of counterfeit metal is composed of fine gold 16 parts, 
silver 4 parts, and copper 8 parts : find how much of each is required in 
making 18 cwt. of the composition. 
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6. Two persons have gained in trade £720 ; the one put in £2200 
and the other £1800 ; what is each person's share of th& profits ? 

7. Sugar heing composed of 49'856 per cent, of oxygen, 43*265 per 
cent, of carbon, and the remainder hydrogen : find how many lbs. of each 
of these materials there are in one ton of sugar. 

8. A man leaves his property amounting to £13000 to be divided 
amongst his children, consisting of 4 sons and 3 daughters ; the three 
jrounger sons are each to have twice the share of each of the daughters, 
and the eldest son as much as a younger son and a daughter together ; find 
the share of each. 

9. Two persons, A and B, are partners in a mercantile concern, and 
contribute £1200 and £2000 capital respectively ; ^ is to have 10 per 
cent of the profits for managing the business, and the remaining profits 
to be divided in proportion to the capital contributed by each ; the entire 
profit at the year's end is £800 ; how much of it must each receive 1 

10. Divide £100 iunong A, B, C, and 2>, so that B may receive 
as much as ^ ; C as much as A and B tc^gether ; and D as much as A, B, 
and C together. 

11. Divide £11875 among A, B, and C, so that as often as A gets £4, 
B shall get £3, and as often as B gets £6, C shall get £5. 

12. A commences business with a capital of £1000, two years after- 
wards he takes B into partnership with a capital of £15000, and in 3 
years more they divide a profit of £1500 ; required B'a share. 

13. £700 is due in 3 months, £800 in 5 months, and £500 in 10 
months : find the equated time of payment. 

14. Find the equated time of payment of £750, one half of which is 
due in 4 months, f in 5 months, and the rest in 6 months. 

•^ 15. A owes B a debt payable in 7^ months, but he pays ^ in 
4 months, ^ in 6 months, |^ in 8 months : when ought the remainder 
to be paid ? 

16. A, B, and C rent a field for £11. 6». ; A puts in 70 cattle for 6 
"months ; B, 40 for 9 months ; and C, 50 for 7 months : what ought C to pay ? 

17. A, By and C invest capital to the amount of £700, £500, and 
£300 respectively; A was to have 25 per cent, of the profits, which 
amount to £450 ; what share of the profits ought C to have ? 

18. A and B enter into a speculation ; A puts in £50 and B puts in 
£45 ; at the end of 4 months A withdraws \ his capital, and at the end 
of 6 months B withdraws } of his ; C then enters with a capital of £70 ; 
at the end of 12 months their profits are £254 ; how ought this to be 
divideid amongst them ? 
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EXCHANGE. 

177. Dbf. Exchange is the Rule by whicli we 'find how much 
money of one country is equivalent to a given sum of another country, 
according to a given course of Exchange. 

Def. By the Course of Exchange is meant the txtriabk sum of the 
money of any place which is given in exchange for & fixed sum of money 
of another place : thus^ for instance, in London one pound sterling, a fixed 
sum, is given for a variable number of French francs, more or less, ac- 
cording to circumstances. By the Par of Exchange is meant the intrinsic 
value of the coin of one country as compared with a given fixed sum of 
money of another. 

Exchanges between merchants are effected by written instruments^ 
called Bills of Exchange ; and a' bill on London entitles the holder to 
obtain gold in London for the value of the amoimt mentioned in the 
bin. 

ExampUa in Exchange worked out. 

Ex. 1. A merchant in Paris draws a bill of 1500 francs^upon a mer- 
chant in London for goods supplied : what sterling money will the latter 
have to pay, exchange being 24*25 francs for £1 sterling ? 

Here 24*25 francs : 1500 francs :: ^1 : required amount of money in 
pounds ; 

whence, required amount of money =£61. Vjs. 1%^> 

Ex. 2. What is the course of exchange between London and Lisbon 
when 594 milrees, 480 rees are received for £158. 16^. M. ? (1 milree = 1000 
rees). 

Here 594 mils., 480 rees : 1 mil. :: £158. IQs, 9d, : course of exchange, 
or 594*48 mils. : 1 miL :: Q8121d. : course of exchange, 
whence, course of exchange =64*124...^. 
that is, 64*124 d or rather more than 58. 4d. English money, would be 
paid for 1 milree of Portuguese. 

Def. Arbitration, or Comparison of Exchanges, is the method of 
fixing upon the rate of Exchange, called the Par of Arbitration, be* 
tween the first and last of a given number of places, where the course of 
Exchange between the first and second, the second and third, &c. of these 
places is known. It is called Simple or Compound Arbitration, as three 
or more places are concerned. 

Ex. 1. If the Exchange between Paris and Frankfort be at 20 francs 
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for 9 florins^ 20 krentzers ; and the Exchange hetween London and Frank- 
fort 11 florins^ 54 kreutzers for the £1 sterling, what is the course of 
exchange hetween London and Paris? (1 florin =60 kreutzers). 

9^ florins =20 francs^ therefore 1 florin =|^ francs^ 
11 fl. 54 kreutz., or 11^ fl. = £1, .-. 1 fl. = £^, 
/. £^=ff francs, 
or £1 = (If xy/>) francs =25-5 francs. 

Ex. 2. £1 English heing=25'4 francs, 3*75 francs heing= 105 kreut- 
zers, 60 kreutzers heing=l florin ; find in English money the value of 
1143 florins. 

1143 florins =(1143x60) kreutzers, ' 

= (ll^^^^^-f^) francs 

= £(n43x60x|gx^) 
= £96. Ss, ^d, 

Ex. LXV. 

1. Convert £1519. 17«. 6d. into francs and centimes, at 23*45 francs 
per £, sterling. (1 franc = 100 centimes). 

2. (Convert 4750 milrees, 280 rees into English money, at e^d, a 
milree. 

3. Convert £246. 15«. 6^. into piastres and rials, exchange heing at 
47J<^. a piastre. (1 piastre =8 rials). 

4. A merchant at Lishon draws a hill of 2000 milrees upon London. 
What sterling money will the latter have to pay, exchange heing 1 milre& 
= 68d.? 

5. If London exchanges with Holland at a gain of 6| per cent, 
when the course of exchange is at Q6s, 6d. per £. sterling ; what is the 
par of exchange? 

6. A hill hought in London at 25*6 francs per £. sterling, is sold in 
Lishon at 172 rees per franc ; what is the exchange hetween London and 
Lishon ? 

7. A merchant in London is indebted to one at St Petersburg 15000 
rubles : the exchange between St Peterst)urg and England is 50d. per 
ruble, between St Petersburg and Amsterdam 91d. per ruble, and between 
Amsterdam and London S6s. Qd, per £. sterling : which will be the most 
advantageous way for the London merchant to be drawn upon ? 

8.. What sum in English money must be given for 500 francs, when 
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25*6 francs is exchanged for £1 ? What is the arhitrated price between 
London and Paris^ when 3 ftancs=480 rees, 400 Fees=dJ^. Flemish^ and 
35*. Flemish =£1? 

9. A person in London owes another in Petersburg a debt of 460 
mbles^ which must be remitted through Paris. He pays the requisite 
sum to his broker, at a time when the exchange between London and 
Paris is 23 francs for £1, and between Paris and Petersburg 2 francs for 
one ruble. The remittance is delayed until the rates of exchange are 24 
francs for £1., and 3 francs for 2 rubles. What does the broker gain or 
lose by the transaction ? 

10. A trader in London owes a debt of 508 pistoles to one in Cadiz : 
is it more advantageous to him to remit directly to Cadiz, or circuitously 
through France? the exchanges being £1=25*4 francs, 19 francs = 
1 Spanish pistole, 4 Spanish pistoles =£3. 
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178. The Square of a given number is the product of that number 
multiplied by itself. Thus 36 is the square of 6. 

The square of a number is frequently denoted by placing the figure 2 
above the number, a little to the right. Thus 6' denotes the square of 6, 
80that6>=36. 

179. The Square Root of a given number ib a number, which, when 
multiplied by itself, will produce the given number. 

The square root of a ntunber is sometimes denoted by placing the 

sign ^ before the number, or by placing the fraction ^ above the number 
a little to the right. Thus ^36 or (36)^ denotes the square root of 36 ; 
so that ^36 or (36)* = 6. > 

180. The number of figures in the integral part of the Square Root 
of any whole number may readily be known from the following oon^ 
siderations : 

The square root of 1 is 1 

100 is 10 

10000 is 100 

1000000 is 1000 

&c. is &c. 

• 

Hence it follows that the square root of any number between 1 and 100 
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must lie between 1 and 10, that is, will have one figure for its integral 
part; of any number between 100 and 10000^ must lie between 10 and 
100^ that is, will have two figures in its integral part ; of any number be- 
tween 10000 and 1000000^ must lie between 100 and 1000^ that is^ must 
have three figures in its integral part ; and so on. Wherefore, if a point 
be placed over the units* place of the number, and thenCe over every 
second figure to the left of that place, the points will shew the number of 

figures in the integral part of the root. Thus the square root of 99 con* 

sists^ so far as it is integral, of one figure ; that of 198 of two figures ; that 

of 176432 of three figures ; that of 1764321 oifmr figures ; and so on« 

181. The following Rule may be laid down for' extracting the square 
root of a whole number. 

Rule. '^ Place a point or dot over the units' place of the given num. 
her, and thence over every second figure to the left of that place^ thus 
dividing the whole number into several periods. The number of points 
will shew the number of figures in the required root (Art. 180). 

Find the greatest number whose square is contained in the first period 
at the left ; this is the first figure in the root, which place in the form of 
a quotient to the right of the given number. Subtract its square from 
the first period, and to the remainder bring down the second period. 
Divide the number thus formed, omitting the last figure, by twice the 
part of the root already obtained, and annex the result to the root and 
also to the divisor. Then multiply the divisor, as it now stands, by the 
part of the root last obtained, and subtract the product horn the number 
formed, as above mentioned, by the first remainder and second period. If 
there be more periods^ to be brought down, the operaticm must b6 re- 
peated." 

Ex. 1. Find the square root of 1369. 



1369 (37 
9 



67 



469 
469 



After pointing, according to the Rule, we take the first period, or 13, 
and find the greatest number whose square is contained in it. Since the 
square of 3 is 9, and that of 4 is 16, it is dear that 3 ia tXxa ^^^a^'^ssS^^sssss:^- 
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ber whose square is contamed in 13 ; therefore place 3 in the form of a 
quotient to the right of the given number. Square this number, and put 
down the square under the 13; subtract it from the 13^ and to the re- 
mainder 4 affix the next period 69, thus forming the number 469. Take 
2 X 3, or 6, for a divisor; divide the 469, omitting the last figure, that is, 
divide the 46 by the 6, and we obtain 7. Annex the 7 to the 3 before 
obtained, and to the divisor 6 ; then multiplying the 67 by the 7 we 
obtain 469, which being subtracted from the 469 before formed, leaves no 
remainder ; therefore 37 is the square root of 1369. 

Reason for the above process. 

Since (37)' =1369, and therefore 37 is the square root of 1369; we 
have to investigate the proper Rule by which the 37, or 30 + 7, may be 
obtained from the 1369. 

Now 1369=900 + 469=900 + 49 + 420 
= (30)'+7* + 2x30x7 
= (30)« + 2x30x7 + 7* 

where we see that the 1369 is separated into parts in which the 30 and 
the 7, together constituting the square root, or 37» are made distinctly 
apparent. Treating then the number 1369 in the following form, viz, 

(30)« + 2x 30x7 + 7* 

we observe that the square root of the first part or of (30)*, is 30 ; which is 
one part of the required root. Subtract the square of the 30 from the 
whole quantity (30)* + 2 x 30 x 7 + 7*, and we have 2 x 30 x 7 + 7* remwning. 
Multiply the 30 before obtained by 2, and we see that the product is con- 
tained 7 times in the first part of the remainder, or in 2 x 30 x 7 ; and 
adding the 7 to the 2 x 30, thus making 2 x 30 + 7 or 67, this latter quantity 
is contained 7 times exactly in the remainder 2 x 30 x 7 + 7 or 469; so 
that by this division we shall gain the 7> the remaining part of the root. 
If we had found that the 2 x 30 + 7 or 67, when multipled by the 7, had 
produced a larger number than the 469, the 7 would have been too large, 
and we should have had to try a smaller number, as 6, in its place. 

The process will be shewn as follows ; 

(30)»+2x30x7 + 7* (30 + 7 
(30)* 

2x30+7 



2x30x7+7* 
2x30x7+7* 
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This operation is clearly equivalent to the following : 

900 + 420+49 (30 + 7 
900 

60 + 7 " 



420+49 
420+49 



This again is equivalent to the following : 

1369 (37 



9 



67 



469 
469 



which is the mode of operation pointed out in the Rule. 

Note 1. The reasoning will he hetter understood when the Student 
has made some progress in Algehra. 

Note % The divisor obtained by doubling the part of the root already 
obtained^ is often called a trial divisor^ because the quotient first obtained 
from it by the Rule in (Art 181)^ will sometimes be too large. It will be 
readily founds in the process^ whether this is the case or not^ for when, 
according to our Rule^ we have annexed the quotient to the trial divisor, 
and multiplied the divisor as it then stands by that quotient, the result- 
ing number should not be greater than the number from which it ought 
to be subtracted. If it be, the quotient is too large, and the number 
next smaller should be tried in its place. 

NoteS, If at any point of the operation, the number to be divided 
by the trial divisor be less than it ; we then affix a cypher to the root, 
and also to the trial divisor, bring down the next period, and proceed 
according to the Rule. 

Ex. 2. Find the square root of 74684164. 



74684164 (8642 
64 



{2x8 = 16[ 

{2x86=l72[ 

{2x864=1728} 



166 
1724 



1068 
996 



7241 
6896 



17282 



34564 
34564 



Therefore 8642 is the square root of 74684164. 



17—2 
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Ex. a Find the square root of 71690512350625. 

7i690612350625 (8467025 
64 

{2x8=16} 

{2x84=168[ 

{2x846=1692} 



{ 



(2x84670=169340)/ 



164" 


769 
656 




1686 


11305 
10116 


16927 


118912 
118489 


16934 


102 


4233506 
3386804 


16934045 


84670225 
84670225 



.'. 8467025 is the required square root. 

182. Again, since the square rpot of '01 is '1 

•0001 is -01 
•000001 is -001 
•00000001 is '0001 
&c. &c. 

it appears^ that in extracting the square root of decimals, the decimal 
places must first of all be made even in number, by affixing a cypher to 
the right, if this be necessary ; and then if points be placed over every 
second figure to the right, beginning as before from the units' place of 
whole numbers, the number of such points will shew the number of 
decimal places in the root. 

183. If there be no whole number, or integral part in the given num- 
ber, we must, in pointing begin with the second figure from that which 
would be the units* place, if there were a whole number, and mark succes> 
sively over every second figure to the right If there be a whole number as 
well as a decimal, it will be the safest method to begin at the units' place 
and point over every second figure to the right and left of it. The number 
of points over the whole numbers and decimals will shew respectively the 
numbers of figures in the integral and decimal parts of the root Thus 
if the given number 'were 6115*23, place the first point over the 5, and 

mark from it to the right and left, thus 6115-23. If the given number 
were 58^432, first make the decimal places even in number thus» 58'4320, 
and then point thus 58*4320. 
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184. With the above explanation (Arts. 180 and 182) on the snl^ect 
of pointings the rule for extracting the square root of a decimal^ or of a 
number consisting partly of a whole number and partly of a decimal, 
will be the same as that before given (Art. 181) for finding the square root 
of a whole number. As the decimal notati(m is only an extension or con- 
tinuance of the ordinary integral notation, and quite in agreement with 
it^ the reason before given for the process, will in fact apply also here. 

185. To extract the square root of a vulgar fraction, if the numerator 
and denominator of the fraction be perfect squares, we may find the 
square root of each separately, and the answer will thus be obtained as a 
vulgar fraction ; if not, we can first reduce the fraction to a decimal, or 
to a whole number and decimal, and then find the root of the resulting 
number. The answer will thus be obtained either as a decimal, or as a 
whole number and decimal, according to the case. Also a mixed number 
may be reduced to an improper fraction, and its root extracted in the same 
way. 

Ex. 4. Extract the square root of '4 to four places of decimals. 



123 

1262 

12644 



•40000000 (-6324 
36 

400 
369 



3100 
2524 



57600 
50676 



7024 



Ex. 5. Extract the square root of 0006 to four places of dedmaUu 

•06060606 (0244 
4 



44 
484 



200 
176 

2400 
1936 

464 
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Ex. 6. Extract the square root of '0365 to ^ve places of decimals. 



• • a . . 



•0365000QPO (19104 
1 



29 



|2( 



265 
261 



381 



400 
381 



38204 



190000 
162816 



37184 



Ex. 7. Extract the square root of 53111*8116- 

53ili'8il6 (230-46 
4 



43 



131 

129 



4604 



21181 
18416 



46086 



276516 
276516 



Ex. 8. Find the square root of ^^y 



529. (23 
4 



2401 (49 
16 



43 



129 
129 



89 



801 
801 



therefore square root required =ff. 

Ex. 9. Find the square root of f . 

This may be done by first reducing f to a decimal, and then by ex- 
tracting the square root of the decimal, thus f^= '714285... 

•7i4285 (-845... 
64 
164 



1685 



742 

656_ 
8685 
8425 

260 
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or 



*^'"V^^\/(^7)^^' 



• • • 



36-000000 (6-916 
25 
109 



1000 
981 



1181 
11826 



1900 
1181 



71900 

70956 

944 



therefore /= = — =-^=*846. 



Ex. LXVI. 

1. Find the square roots of 

(1) 289 ; 676; 1444; 4096. (2) 6661 ; 21026 ; 173066. ^ 

(3) 98596 ; 37249 ; 11664. (4) 998001; 978121 ; 824464. 

(6) 29506624 ; 14356521 ; 6346344. 

(6) 236144689 ; 282429536481 ; 282476249. 

(7) 295066240000 ; 4160580062500. 

2. Fmd the square roots of 

(1) 167-9616; 28 8369; 6764801. (2) 3486784401 ; 3916380329 
(3) -042849 ; -00139876 ; 00203401. (4) 6774409 ; 6774409. 
(6) 120888-68379025; 240e398-012416. 

3. Extract the square roots of 

(1) 16; 1-6; 16; -016. (2) 235-6 ; 1 ; 01; 5; -6. 

(3) -0004; -00081; 379-864 (4) 20J; 163J; J; ffgj. 

(5) i; ^; 2J; g. (6) gj; l^; 23-1; 42 

to four places of decimals in each case where the root does 
not terminate. r^^ 

4. Extract the square root of -001914062^ ^ilA vediiM the result to 
the corresponding equivalent fraction in its lowest terms. 

5. Find the side of a square field equal in area to a rectangular field 
700 yards wide and 2800 yards long. 

6. A square field contains 1 ac., 22 po.^ 7^ yds. ; find the length of 
its side. ' 
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7. A rectangular field measnres 225 yards in length, and 120 yards in 
breadth ; what will be the length of a diagonal path across it ? 

8. Find the length of the side of a'' square enclosure, the paving of 
which cost £27. 1*. 6d. at Qd, per sq. yard. 

9. The hypothenuse of a right-angled triangle is 51 yards, and the 
perpendicular is 24 yards, find the base. 

10. A ladder, whose length is 91 feet, reaches firom the extremity of a 
path 35 feet wide, to a point in a building on the other side, which is 
within 9 inches of the top of it ; find the height of the building. 

11. Extract the square root of '0050722884, and find within an inch 
the length of a side of a square field the area of which is 2 acres. 

12. Two persons start from a certain point at the same time, the one 
goes due east at the rate of 12 miles an hour, and the other due north at 
the rate of 9 miles an hour ; how far are they distant from each other at 
the end of six hours ? 

13. A ladder 36 feet long will reach to a window 28 feet from the 
groui^d^ on one side of a street ; and if the foot of the ladder be retained 
in. the same position, will reach to a window 26 feet high on the other 
side. Find the breadth of the street. 

14. A society collected among themselves for certain purposes a fund 
of £45, ISs, 9cU : each person paid as many pence as there were members 
in the whole society. Find the number of members. 

15. The area of a circular lake Is 295066*24 square yards, how many 
yards are contained in the side of a square of equal superficies ? 

CUBE BOOT. 

186. The Cube of a given number is the product which arises ftom 
multiplying that number by itself, and then multiplying the result again 
by the same number. Thus 6 x 6 x 6 or 216 is the cube of 6. 

The cube of a number is frequently denoted by placing the figure 3 
above the number, a little to the right. Thus 6* denotes the cube of 6, 
so that 63=6 X 6 X 6 or 216. 

187. The Cube Root of a given number is a number, which, when 
nmltiplied into itself, and the result again multiplied by it, will produce 
the given number. Thus 6 is the cube root of 216 ; for 6 x 6 x 6 is = 216. 

The cube root of a number is sometimes denoted by placing the sign 

J ^before the number, or placing the fraction J above the number, ^ 
little to the right. Thus ^216 or (216)* denotes the cube root of 216; 
so that 4/216 or (216)* =6. 
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188. The nnmber of figures in the integral part of the cube root of 
any whole number may readily be known from the following considerftr 
tlons: 

The cube root of 1 is 1 

1000 is 10 
1000000 is 100 
1000000000 is 1000 
&c. 

Hence it follows that the cube root of any number between 1 and 
1000 must lie between 1 and 10, that is, will have one figure for its in- 
tegral part; of any number between 1000 and 1000000, must lie between 
10 and 100, that is, will have two figures in its integral part ; of any 
number between 1000000 and 1000000000, must lie between 100 and 
1000, that is, must have three figures in its integral part ; and so on. 
Wherefore, if a point be placed over the imits' place of the number, and 
thence over every third figure to the left of that place, the points will 
shew the number of figures in the integral part of the root. Thus the 

cube root of 677 consists, so far as it is integral, of one figure ; that of 

198999 of two figures ; that of 134198999 of three figures ; and so on, 

189. The following Rule may be laid down for extracting the Cube 
Root of a whole number. 

Rule. ^' Place a point or dot over the units' place of the given number^ 
and thence over every third figure to the left of that place, thus dividing 
the whole number into several periods. The number of points will shew 
the number of figures in the required root. (Art. 188,) 

Find the greatest number whose cube is contained in the first period 
at the left; this is the first figure in the root, which place in the form 
of a quotient to the right of the given number. 

Subtract its cube from the first period, and to the remainder bring 
down the second period. 

Divide the number thus formed, omitting the two last figures, by 3 
times the square of the part of the root already obtained, and annex the 
result to the root. 

Now calculate the value of 3 times the square of the first figure in the 
root (which of course has the value of so many tens) + 3 times the pro- 
duct of the two figures in the root -i- the square of the last figure in the 
root. Multiply the value thus found by the second figure in the root, 
and subtract the result from the number form^d^ as above mentioned* by 
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the first remainder and the second period. If there he more periods to he 
hrought down the operation mnst he repeated." 

Ex. 1. Fmd the cnhe root of 15625. 

15625 (25 
2^=8 
3x2«=12 



7625 



7625 



3x(20)"=3x400=1200 

3x20x5= 100 

5*= 25 

1525 
Multiply hy 5 

After pointing according to the Rule we take the first period^ or 15^ and 
find the greatest numher whose cube is contained in it. Since the cube 
of 2 is 8, and that of 3 is 27^ it ia clear that 2 is the greatest numher whose 
cube is contained in 15 ; therefoi^ place 2 in the form of a quotient to 
the right of the given numher. 

Cube 2, and put down its cube, viz. 8^ under the 15 ; subtract it from 
the 15^ and to the remainder 7 affix the next period 625, thus forming 
the number 7625. Take 3 x 2«, or 12, for a divisor ; divide 76 by 12, 12 
is contained 6 times in 76 ; but when the other terms of the divisor are 
brought down 6 would be found too great, therefore take 5. Annex 
the 5 to the 2 before obtained; and calculate the value of 3 x (20)* +3 
x20x5 + 5«, which is 1525; multiplymg 1525 by 5 we obtain 7625, 
which being subtracted from 7625 before formed leaves no remainder, 

therefore 25 is the cube root required. 

Reason for the above process* 

Since (25)»= 15625, and therefore 25 is the cube root of 15625 ; we 
have to investigate the proper Rule by which the 25, or 20+5, may he 
obtained from 15625. 

Now 15625 = 8000 + 7500 +125 

=8000 + 6000+1500+125 
= (20)^ + 3 x(20)'x 5 + 3 X 20 x5"+5', 
where we see that the 15625 is separated into parts in which the 20 and 
the 5, together constituting the cube root, or 25, are made distinctly ap* 
parent Treating then the number 15625 in the following form, viz. 

(20)^ + 3 x (20)* X 5 + 3 X 20 X 5«+5', 
we observe that the cube root of the first part or of (20)" is 20 ; which is 
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one part of the required root. Subtract the cube of the 20 from the whole 
quantity, and we have 3 x (20)* x 6 + 3 x 20 x 6* + 5« remaining. Multi- 
ply the square of the 20 before obtained by 3, and we see that the pro- 
duct is contained 5 times in the first part of the remainder, or in 
3 X (20)' X 5; and adding 3 times the product of the two terms of the root 
+ the square of the last term of the root, thus making 3x(20)'+3 
X 20 X 5 + 5', we see that this latter quantity is contained 5 times exactly 
in the remainder 3 x (20)* x 5 + 3 x 20 x 6* + 5', so that by this diyision we 
shall obtain the 5, the remaining part of the root. 

The process will be shewn as follows: 

(20)' + 3x(20)»x5+3x(20)x5« + 6V20 + 5 
(20)' ^ 



divisor=3x(20)«, 

. 3x(20)*x6 ^ 

"^^ 3x(20)' =^'* 

:, {3 X (20)''+3 X 20 X 6 + 68} ^ 6 = 



3 X (20)* x5 + 3x20x5* + 6' 



3 X (20)« X 6 + 3 X 20 X 6«+6* 



This operation is clearly equivalent to the following : 

8000 + 6000 + 1600+126 (20+6 
8000 



3x(20)«=1200, and 



= 6 



6000 + 1600+126 
6000 + 1500 + 126 



(1200 + 300 + 26) X 6 = 
This again is equivalent to.the following : 

16625 (26 



7625 



7625 



3x2»=3x4=12, and}f=6 

3 X (20)' =1200 

+ 3x20x6= 300 

+ 6»= 26 

1626 
6 

7626 
which is the mode of operation pointed out in the Rule. 

Note 1. The reasonmg will be better understood when the student 
has made some progress in Algebra. 

Note 2. The divisor which is obtained according to the Rule given 
in (Art. 189) is sometimes called a trial divisor, because the number from 
the division may be too large, as was the case in the above Example, in 
which case, we must try a smaller number. We shall readily ascertain 
whether the number, obtained from the division is too large or not, be- 
cause if it be too large, the quantity which we ought to subtract from the 
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number formed by a remainder and a period will turn out in that case to 
be larger than that number, which of course it ought not to be, and so 
we must try a smaller number. 

Noh 8. If at any point of the operation, the number to be divided by 
the trial divisor be less than it ; we affix a cypher to the root, two cyphers 
to the trial divisor, bring down the next period, and proceed according 
to the Rule. 

£x. 2. Extract the cube root of 95443993. 



95443993 (457 
4«=64 



trialdivisor=3x4*=48 

3x(40)« = 4800 

3x40x5= 600 

5«= 25 



5425 
5 



27125 

trial divisor = 3 x (45)« = 6075 
Now 45 has the value of 450 ; 
.-. 3 X (450)^=607500 
3x450x7= 9450 
/7*= 49 

616999 

7 



31443 



-^ goes 6 times, but 6 

will be found too laige; 
try 6. 



27125 



4318993 



43189 ^^. . 

■gg=T- goes 7 tmaes, and we 

are led to conclude that 7 is 
the figure, because 7' =343, 
and 3 is the final figure in 
the remainder. 



4318993 



4318993 

.*. 457 is the cube root required. 

Ex. 3. Find the cube root of 223648543. 

223648543 (607 
6^=216 

trial divisor =3x6* = 108 
trial divisor=3 X (60)«= 10800 

3 x(600)«= 1080(500 

3x600x7= 12600 
7«= 49 



1092649 
7 



7648543 



7648 76 is not divisible by 108 ; 



7648543 bring down the next period 

and affix to the root. 

^^ goes 7 times, and 7 

seems likely to be the figure 

required ; since V = 243, 

and 3 is the final figure iu 

-« . ^ ^ . ^ the remainder. 
7648543 *^"*«"uo*. 



«'. 607 is the cube root required. 
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190. Again, since the cnbe root of '001 is 1^ 

the cube root of '000001 is 01, 
the cube root of 000000001 is '001, 
&c. 

it appears, that in extracting the cube root of decimals, the decimal 
places must first of all be made three, or some multiple of three in number^ 
by affixing cyphers to the right, if this be necessary ; and then if points be 
placed over every third figure to the right, beginning as before from the 
units* place of whole numbers, the number of such points will shew the 
number of decimal places in the cube root. 

191. If there be no whole number or integral part in the given num- 
ber, we must in pointing begin with the third figure from that which 
would be the units' place, if there were a whole number, and mark 
successively every ^ird figure to the right. If there be a whole number 
as well as a decimal, it will be the safest method to begin at the units' 
place, and point over every third figure to the right and left of it : the 
number of points over the whole numbers and decimals will shew respec- 
tively the numbers of figures in the integral and decimal parts of the 
root. Thus if the given number were 5623*458134, place the first point 

over the 3, and mark from it to the right and left, thus 5623*453134. If 
the given number were 5*23, make the number of decimal places equal 
to 3, by affixing a cypher thus, 5*230; place the first point over the 5, and 
the second over the : 4f the root to more decimals than one is required, 
more cyphers must be affixed. 

192. With the above explanation (Arts. 188, 190) on the subject of 
pointing, the rule for extracting the cube root of a decimal, or of a num- 
ber consisting partly of a whole number and partly of a decimal, will be 
the same as that before given (Art. 189) for finding the cube root. of a 
whole number. As the decimal notation is only an extension or con- 
tinuance of the ordinary integral notation, and quite in agreement with 
it, the reason before given for the process, will in fact apply also here. 

193. To extract the cube root of a vulgar fraction, if the numerator 
and denominator of the fraction be perfect cubes we may find the cube 
root of each separately ; and the answer will thus be obtained as a vulgar 
fraction ; if not, we can first reduce the fraction to a decimal, or to a 
whole number and decimal, and then find the root of the resulting num- 
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ber. The answer will thus be obtained either as a decimal^ or as a wliole 
number and decimal, according to the case. Also a mixed number may 
be reduced to an improper fraction, and its root extracted in the same 
way. 

Ex. 4. Find the cube root of 48228*544. 







48228-544 (364 




3» = 


:27 


3x3''--=27 


21228 


3x(30)«=270O 






3x30x6= 540 


• 




.6"= 36 






3276 






6 






19656 




19656 


3 X (36)^=3888 


1572544 


3 x(360y= 388800 






3x360x4= 4320 






42= 16 






393136 






4 






1572644 




1572544 



.*. 36*4 is the cube root required. 
Ex. 5. Find the cube root of "000007 to three places of decimab. 



•000007000 (019 
1 



3xl« = 3 



3x(10)*= 300 

3x10x9= 270 
9»= 81 

651 
9 

5859 



6000 



5859 
141 
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Fix. 6. Find the cube root of | to three places of decimals. 
' ^='555555555.,, 


•656666656 (-822 
8^=612 


3x8«=192 


43655 


3x(80)«=19200 

3x80x2= 480 

2*= 4 




19684 
2 




39368 


39368 


3x(82>=20l72 

3x(820)«=2017200 

3x820x2= 4920 

2*= 4 


4187655 

i 


2022124 
2 




4044248 


4044248 



143307 

194. Higher roots than the sqnare and cube can sometimes be extracted 
by means of the Rules for square and cube root ; thus the 4th root is found 
by taking the square root of the square root ; the Gth root by taking 
the square root of the cube root^ and so on. 

Ex. LXVII. 

1. Find the cube roots of 

(1) 1728; 3375; 29791. (2) 54872; 110692; 300763. 
(3) 681472 ; 804367; 941192. (4) 2406104; 69426531; 8365427. 

(5) 251239591 ; 28372625 ; 48228544 

(6) 17173512 ; 269694072 ; 926869376. 

(7) 27064036008 ; 219365327791. 

2. Find the cube roots of 

•389017; 32-461759; 96443*993; 000912673; 
•001906624; 000024389. 

3. Find the cube roots of 



(1) 3, -3, 03. 



(2) I; 



250 



27 * 686' 



446. 



(3) 405^^; 7}; 300416. (4)0001; -§g^. 
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to three places of decimals^ in those case8> where the root does not 
terminate. 

4. Find the cube root of 283*744896, and also the cube root of the 
last-mentioned number multiplied by '008. 

5. The cost of a cubic mass of metal is ^10481. l8. Ad, at 10s. 5d. a 
cubic inch. What are the dimensions of the mass 1 

6. A cubical block of stone contains 50653 solid feet> what is the area 
of its side 1 

7. A cube contains 56 solid feet^ 568 solid inches ; find its edge. 

8. Find the cost of carpeting a cubical room^ whose content is 
21717*639 solid feet, with carpet 21 inches broad, at 3^. 6d. a yard. 

9. A cubical box contains 941192 solid inches: find the cost of 
painting its outside surface at 6d, a square foot. 

10. If the solid content of a cube be 37 ft., 64 in., shew that its snr- 
fece will be 66 ft, 96 in. 

11. The edge of a cubical vessel is 2 feet long: what is the' length 
of the edge of another cubical vessel containing 3 times as much ? 

12. Find the 4th root of 43046721 ; and the 6th root of -000000004096. 
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MISCELLAKEOTTS PAPERS. 

I. 

1. Shew how to divide 4 things of the same size and material among 3 chil- 
dren. A, B, and C, by merely breaking one of the four, and so that A*s share shall 

2 /> 1 3 7 3 

be- + ^ + 5ofa whole one, B*3 share g + Ta + on ^^ ** whole one, and Cs share 

the remainder. 

2. A person employs 25 men, and 20 women, who work respectively 12 and 
10 hour» a-day during five days of the week, and half time on the remaining 
day ; each man receives 3d., and each woman 2d. an hour. What is the whole 
expense of labour during a yearl (a year = 52 weeks). 

3. If 144 men can dig a trench 40 yds. long, 1 ft. 6 in. broad, and 48ft. deep, in 
3 days of 10 hours each ; how long must another trench 5 ft. deep and 2 ft. 3 in. 
broad be, in order that 51 men may dig it in 15 days of 9 hours each 1 

4. Explain what is meant by compound interest. What is the difference be- 
tween the simple and compound interest of £Z45. 5fi,, for 2 years, at 3*5 per cent 1 

5. The lengpth of a rectangular field which contains 2 acres, 3 roods, 5 poles, is 
151 yardsy 9 in. ; find its breadth. 

8 " 5030*912 

6. Which is the greater V2 or V3 1 Find the cube root of ■ ^^ . 

7. What is the worth of 16 lbs. of a mixture of tea which contains 5J parts of 
black worth 4s. Bd, per lb., and ^ parts of green worth 6s. per lb., and 2^ parts of 
orange pekoe worth 3s. 6d. i>er lb. 1 

8. Find the equated time of payment of £200 due 14 months hence, and of 
£300 due 19 months hence ; and determine the present value of the whole sum 
(supposed to be due at the equated time) allowing 3| per cent, simple interest. 

9. Supposing the supply from California to become so great that the market 
price of gold decreases in the ratio of 7 : 5, what would be the absolute loss sus- 
tained by a fundholder upon every £100 which was paid off at par, if he had 
bought in before the depreciation took place, when the price of stock was at 89^ 1 

10. A person buys tea at 6s. a lb. and also some at 4s; a lb. In what propor- 
tions must he mix them, so that selling his tea at 5s. Sd. a lb., he may gain 20 per 
cent, on each lb. soldi 

11. Find the cost of papering a room 19 ft. 8 in. wide, 24 ft. 4 in. long, and 13^ 
ft. high, with paper 2}ft. wide, which costs 1 1s. per piece of 12 yards ; the windows 
and parts not requiring paper, making up a sixth of the whole surface. 

A 
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12. A certain sum produces an annual income of £201 when invested in the 
3 per cent, consols, and of £260 when invested in railway 4 per cent, preference 
shares at par. Required the sum invested, and the price of consols. 



II. 

1. Explain the method of pointing in extracting^ the square roots of whole 
numbers and decimals. Find ^(^7214096), and also, as far as three places of deci- 
mals, V(572-14096). 

2. What kinds of questions can be solved by means of the Rule of Three t 
Distinguish between the Rule of Three Direct, Inverse, and Double. 

3. A bankrupt pays 5/2. 7c, 5m. in the £, what ought a creditor to receive on 
a debt of £1920. 7/2. 5c.1 

4. A person, after paying from his rental Id, in the £• for income-tax, and 3^ 
per cent, on a mortgage of £4000, has £1568. 13s. 4d, remaining : what vna his 
rental 1 

5. On the price of 25 vols., bought at 3s. a vol., the bidder is allowed 5 per 
cent ; on that of 12 others, at 5s. Sd, a vol., 7^ per cent. ; 2^ per cent, of the auction- 
duty is also paid by the purchaser : what will the books costl 

6. A person buys 3^ cwt of tea at 5s. A^d, per lb. and 4} cwt of tea at 3s. 3 Jd. 
per lb., and mixes them ; he sells 5cwt. at 4f. 6d. per lb. : at what rate must he 
sell the remainder so as to gain 20 per cent, on his outlay 1 

7. ' If 2 cub. in. of iron weigh as much as 15 of water, and a cub. ft. of water 
weigh 1000 oz. ; find the weight of a cubic yard of iron. 

8. Three horses do the same work as 5 ponies, and 12 horses can just draw a 
certain load ; how many ponies would be necessary to draw half the load t 

9. A after doing §-ths of a piece of work in 30 days, calls to his assistance B, 
and together they finish it in 6 days ; in what time would each do it separately 1 

10. What is the difference between Interest and Discount ? 

A person purchased land at £60 and £56 per acre respectively ; the former be 
let at £2, and the latter at. £2. 2s. per acre per annum : find the rate of interest he 
obtained in each case, and the advantage of the second purchase over the first. 

11. In a certain lake, the trp of a bud of lotus was seen a span above the sur- 
face of the water. Forced by the wind it gradually advanced, and was submerged 
at a distance of two cubits. Compute the depth of the water. 

12. Af B, and C are partners; A receives i profits, and B twice as much as C ; 
find the capital of C, A'b income being diminished £40 by a fall of ^ per cent, in 
the rate of profit. 

13. A man expends £1000 in the purchase of .Great Nugget shares of £5 
when they are at 2 premium, and £500 in the purchase of Agna Frias of £2, when 
Uiey are at j discount, he sells out again when the Nuggets fall to par, and the 

gna trias rise to 3 premium. What does he grain or lose after paying the broker 
t per cent, on all the money which passes through his hands? 
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III. 

1. Define a Vulgar Fraction. How many kinds of Vulgar Fractions are there 1 
Shew that multiplying the numerator of a fraction hy any numher is the same in 
effect as dividing the denominator hy it. 

Simplify 

,,, /2 5 7 ll\ /3 5\ 

2. If lib. Avoirdupois he equivalent to 7000 grains Troy, and 66 shillings 
weigh lib. Troy, find the value of 20 avoirdupois ounces of silver. 

3. A gentleman dying leaves property worth £23,100 among 3 sons and 4 
daughters, directing that the sons shall have alike J more than their eldest sister, 
who should have £300 more than either of her younger sisters, they sharing alike, 
flow much did each get 1 

4. Find at what rate simple interest a sum of money would amount in 2 years 
to the same as at 4 per cent, compound interest. 

5. The edge, of a cubical beam is 18 inches ; what is the edge of one containing 
8 times as much 1 

Find the side of a square field containing 2ac. 121yds. 

6. If 5 men and 7 boys can reap a field of com of 125 acres in 15 days, in how 
many days will 10 men and 3 boys reap a field of corn of 75 acres, each boy's 
work being i of a man's 1 

7. A person invests £962. lOs. in the 3 per cents. at77,and when the fiinds 
have fallen 1 per cent, he transfers his capital to the 4 per cents at 95; find the 
alteration in his income. 

8. Which is the more profitable investment; the purchase of 3 per cent, con- 
sols at £96, or the purchase of shares in an insurance office at £227 per share, 
the annual dividend on a share being £7. 10^.? 

9. If the \vholesale dealer sell to a retailer at 10 per cent, profit, and the re* 
tailer sell to the consumer at 50 per cent, profit, what proportion of the price paid 
by the consumer is profit 1 

10. Find the area of a court-yard 9yds. 2ft. 6 in. in length, and 7 yds. IfU 8in. 
in breadth, by duodecimals, and explain your method of operation. 

11. A wine-merchant pays £70 for a pipe of wine, and bottles it off into an 
equal number of quart, pint, and half-pint bottles. How many dozen of each has 
he, and at what must he sell it per dozen to gain 15 per cent, on his outlay 1 

12. With a gallon of rum which cost 15s. a man mixes a quart of water, and 
then sells it for 16s. a gallon: with a gallon of gin at Us., he mixes 2 J pints of 
water and sells it at 12s. a gallon : and with a gallon of brandy which cost 22s. 
he mixes 3 pints of water, and then sells it for 23s. a gallon; how much does he 
gain per cent, supposing him to sell twice as much rum as gin, and twice as much 
gin as brandy ] 
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IV. 

1. Find the square root of '000961, and prove the correctness of the result 
obtained. What is the lengpth in inches of the side of a cubical box which contains 
•000027 cubic yards'! 

2. State the rules for multiplication and division of decimals. Divide 
2-50892806 by 92*41035 to four places of decimals, and shew by fractions that the 
result is correct. 

3. Define interest, simple and compound, present worth, and discount. 

What sum of money lent at 5 per cent, simple interest for 3 years will amount 
toX8281 

Find the present worth on £487. 5ft. 2c. 5m, due 175 days hence at 3*75 per 
cent per annum. 

4 A tenant holds a &rm of 350 acres, subject to a tax of Zs.6d, per acre and a 
corn-rent of 100 qrs. of wheat, barley, oats, and beans respectively. Find the 
amount of his rent when the average prices of wheat, barley, oats, and beans per 
quarter aro 38i. 9d., 27s. 4d., 17s. 4d., and 33s. lOd. respectively. 

5. It is observed that 20 men, all of equal strength, build a wall 15 ft. high, 
30 ft. long, in 60 days, and 35 others, also of equal streng^, build a wall 20 ft. high, 
and 40 ft. long, in 64 days ; what is the ratio of the strength of the men of the two 
classes'! 

6. What ought to be the value of £135 in the 4j per cents., when the 3 per 
cents, are at 97} 1 

7. Standard gold being coined at the rate of £3. 17s. 10 jd. per oz., what is the 
least number of ounces that can be coined into an exact number of sovereigns '! 

8. A person transfers £5000 from the 3| per cents, at 98 to the 3 per cents, at 
94 ; how much of the latter stock will he hold, and what will be the difference in 
his income'! 

9. Out of £4. 7s. 6d,, one-third is paid to A, and one-seventh to B ; after this 
4 

Yj ths of the remainder is paid to A, and the rest to B : find the sums respectively 

received by A and B. 

10. A portion of a church-roof 63 ft. long, and 27 ft. broad, is to be re-leaded. 
The old lead runs 8 lb. to the square foot, but it is intended that the new lead should 
only be 7} lbs. What quantity of lead will be saved, and how much will it be 
worth at 2id. per pound 1 

11. A bankrupt owes £2085, of which £235 are due to A, £325 to B, £525 to 
C, and the rest to D, How much must he pay in the pound that D*s receipts may 
be what Cs ought to have been, and how much vHll his other creditors have each to 
receive"! 

12. A is twice, and B is just one and a half times as good a workman as C. The 
three work together for two days, and then A works on alone for half a day, and B 
for one day. How long would it have taken A and C together to complete as much 
as the three w'Hl have thus performed 1 
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V, 

1. A man whose weekly earnings are 17<. 6d, saves a fifth imrt of that sum 
every fortnight In what time will be have saved 50 guineas t 

2. Distinguish between abstract and concrete numbers. What is the difference 
between 65s. divided by 15s., and 65s. divided by 15 1 

3. 15 cwt of cheese is divided amongst 60 men, and 104 women, on the con« 
dition that each man is to have twice as much as each woman; how much will each 
havel 

4. A rectangular pile of wood is 12 yds. high and 10 broad, find the number of 
oblong pieces 18 ft. long, 8 in. broad, and 4 in. deep contained in it, supposing the 
cost of covering the pile with matting at 4d, per square foot to be £87. 

5. A person bought 23, 24 and 25 quarters of wheat at 38s., 39s. and 40s. per 
quarter respectively, and mixes them ; at what price per quarter must he sell the 
mixture to gain 20 per cent by the purchase 1 

6. A person having ;£2200. 3 per cent consols sells out at 97^ ; and invests the 
proceeds of the sale in a Railway Stock paying 4} per cent at 95 ; find the altera- 
tion in his income. 

7. Bought doth at 9 months credit for 21s. per yd. ; how much per yd. should 
I be allowed for present payment, interest being reckoned at 4 per cent, per annumi 

8. How much cotton 4 ft. wide at 3d, per square ft. must be given in exchange 
for 34-45 metres of French silk J of a yd. wide at 4 francs per square metre, £1 
being worth 25*15 francs, and the metre being 39*37 inches? 

9. Explain the method of pointing in the extraction of the cube root of 

decimals. 

'00125 
Find the square root of "ZTo" ^^ ^^ ^^^ '^^ ^^ 423564*751. 

10. The produce of the Income-Tax at 7(2. in the pound is £525,000. What 
would be the gain to the revenue if the tax were at the rate of 3 per cent? 

11. Two clocks point to 2 o'clock at the same instant ; one loses T' and the 
other gains 8'' in 24 hours ; when will one be half an hour before the other, and 
what time will each clock shew 1 

12. A person gives 100 guineas for a pipe of wine, which contains 52 dozen 
bottles ; what does his wine cost him a dozen if he has to keep it ten years in bottle, 
and 4 per cent simple interest be allowed on the outlay 1 

VI. 

1. Divide 7244*3 by *000917, and prove the correctness of the result. 
Find the value of 1- (! + !)+ A. 

Simplify the expression 

5 7 ,^, /7 .37 1\ 

16^12 "^^-(8^^21-3) 

5 3.1 

14-7^^2 
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2. Divide 5 miles, 20 poles, 3 yds., 6 in. by 3, and express the result in furlongs. 

3. A person purchases £1000. 3 per cent, consols at 96|, and sells out again 
when they have sunk to 82f ; how much does he lose by the transaction 1 

4. A leg^acy of £1500 is left to three individuals in the proportions of 1, 2, and 
3 ; find the sums received by each after deducting the legacy duty of 10 per cent. 

5. Find the discount on £237. lOs. due 4 months hence, at 4 per cent, simple 
interest. What would be the amount of the error in the above case if interest 
were taken instead of discount, and in whose favour would the error be ? 

6. How many yds. of English cloth, 1 J yds. wide, at 2$. 6d. per sq. ft, must be 
given for 10 metres of French velvet, J of a metre wide, at 105. per sq. metre 1 (sup- 
posing 37 English feet = 36 Rhynland feet, and 3*192 R. ft. = 1 metre). 

7. A person sells out of the 3 per cents, at 96, and invests his money in Bail- 
way 5 per cent stock. By this means his income is increased 50 per cent Find 
the price of the railway stock. 

8. The cost of carpeting a room twice as long as it was broad at 55. a sq. yd. 
amounted to £6. 2s. 6d, ; and the painting of the walls at 9d, ai sq. yd. amounted 
to £2. 12s. 6d. Find the height of the room. 

9. How much ought the price of the three per cent, consols to sink below par, 
in order that a broker may be enabled to obtain four per cent, on money 1 

10. Shew that V2 lies between To ^"^^ ^ > extract the cube root of 669*921875 

cubic feet, and reduce the result to inches. 

11. A man purchases £700 stock in the 3 per cent, consols at 94 J, and also 
invests £585 in the purchase of Russian 5 per cent, stock at 97^ ; how much stock 
has he standing in his name 1 If he sells out of the 3 per cents, at 95 and out of the , 
5 per cents, at 96^, does he gain or lose by the transaction, and how much ? 

12. A grocer buys coffee at the rate of £8. 10s. per cwt and chicory at £2. IDs. 
per cwt., and mixes them in the proportion of 5 parts chicory to 7 coffee ; at what 
rate must he bell the mixture so as to gain £16f per cent on his outlay ? 

VII. 

1. Which is cheapest, an article that costs 15s. and will last 9 months, or one 
which costs I2s. and will last 7 months 1 How much will be saved in 3 yi-s, 33 wks, 
( 1 year ==52 wks.), not calculating interest, by constantly using the cheaper one? 

1 r^ I 3 .- 2 1 

3 2"^2 3""4 

2. Find the value of — gTZU — » ^° ^^ 73 i — \\ ^^ ^ shillings. 

^■^(l0"2''6) 

2^ 28 . . 

Express • + z. in decimals. 

*^ 7 X 10^ 3 X 10" 

3. Gunter*s chain is four poles long, and divided into 100 links. Shew that 
pquare links may be converted into acres by moving the decimal point five places 

to the left, (N. B, 160 square poles = 1 acre.) 
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4. A pays B a debt a year before it is due, mercantile discount being allowed. 
If B had waited for payment till the end of the year, he would then, money beings 
supposed to produce 5 per cent, interest, have been £,b richer than by the actual 
arrangement. Determine the amount of A*^ debt. 

5. A and B can perform a piece of work in 10 days, A and C in 12 days, and 
B and C in 16 days. In what time would they do it separately ? 

6. Having* given that 125 Italian lire make 23 Roman scudi, and that 2001 
Boman scudi make 12500 Austrian zwanzigers ; find how many Italian lire make 
iOO Austrian zwanzigers. 

7. A person has 4 houses, the united values of which amount to £1840. The 
value of the first house is two-thirds of the second, that of the second is three- fourths 
of the third, and the value of the third is five-sixths of the fourth house; find the 
value of each. 

8. At what rate per cent simple interest will Z\(L produce 3}s. intierest in 33J 
years? 

9. If Government allow land-tax to be redeemed for so much stock in the 3 per 
cent consols as will produce a yearly income larger by one- tenth part than the 
yearly tax redeemed, what sum of money sterling must be invested in stock in order 
to redeem a land-tax of £2. 6s. 8J. i>er annum ; consols being at 96} per cent, in- 
clusive of brokerage 1 

10. Extract the cube root of 7311 89187729. 

11. A man buys a flock of sheep consisting of 117 for £108; he loses 3, and 
finds 18 others in such bad condition that he is obliged to sell them for 4 shillings 
apiece less than they cost him ; at how much per head must he sell the remainder, 
in order that he may, on the whole, gain £5 by the transaction ? 

12. A room 27*7 ft. long, 19*55 ft. wide, and 12*4 ft. high, is hung with paper 
2*7 ft. wide ; find the cost of the paper at Is. 3d. a yard. 



VIII. 

1. Shew how to change a vulgar fraction into a decimal, and prove that the 

decimal will terminate or recur, according to the form of the denominator of the 

102 
given fraction in its lowest terms. Which sort will the fraction yr^ produce 1 

o 

2. Add together jr of 45. 7(2., 2*35 of Is. and *2375 of £X ; and reduce the 

result to the decimal of half a guinea. 

3. Extract the square root of * 142857 of 3^ square yards, and express in inches 
the cube root of 41*421736 solid feet 

4. How much money must a broker invest in the funds when consols are at 
90, so as to procure the same income as if he had invested £1100 when consols 
were at 991 
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5. Of every volame of air 21 per cent, is oxygen. How moch oxyg^ is con- 
tained in 25 cubic feet 700 cubic inches of air ? 

6. A person receives ;€533. 6s. 8d. for £560 due two years hence. At vrhat 
rate is discount calculated 1 

7. Find the cost of overlaying with gold a table 6*^85714 yards long, and 
1*78 yards wide at 25s. the square inch. 

8. Paid £80 including a duty of £5 per cent, for a Geneva watch ; what did 
the duty amount to 1 

9. The exchange at Paris upon London is at the rate of 25 francs, 70 centimes 
for £1 sterling, and the exchange at Milan upon Paris is at the rate of 42 Aus- 
trian lire for 20 francs : find how many Austrian lire should be paid at Milan for^ 
a £20 note? 

10. A dealer buys 80 tons of coals, and after selling them again at Is. 6d, per 
sack finds that he has gained £4. Had he sold them at Is. 4d. per sack he would 
have lost £6. Find the cost price per toA, and the weight of a sack of coals. 

11. A piece of work has to be finished in 36 days, and 15 men are set to do 
it, working 9 hours a day, but after 24 days it is found that only ^ths of the work 
is done : if 3 additional men be then put on, how many hours a day will they all 
have to labour to finish the work in time 1 

12. A wine-merchant having bought 7 dozens of wine at 68s. per dozen starts 
the same into a vat containing 130*4 gallons of wine worth 38s. i>er dozen, and sells 
the mixture at 46s. What per centage does he obtain 1 (a dozen bottles contain 2*7 
gallons). 



IX. 

1. From one million take ninety-nine thousand and nine; and take one mil- 
lionth from one hundred and one thousandths, expressing the result by a decimal. 

What is the amount of 9 lbs. 3oz. 12} dwts. repeated 6240 times? 

4 3 

2. Beduce r of - of 7Ad. to the fraction of half-a-guinea. 

o 7 

Divide ^ of If by | of ^, and 16ft. 3in. by 2^. 

3 17 

3. Express *0025 by a simple fraction, and —^ + 6^ ~ o^ ^^ * decimal. 

Multiply 1-25 by -072. Divide -010101 by -02 ; 120 by -0048 ; and 56 25 by 
1*25 ; proving the truth of each result. 

4. If three men working 11 hours a day can reap 20 acres in 11 days ; bow 
many men working 12 hours a day will reap a field 360 yards long and 320 yards 
broad in 4 days? 

5. Divide 448 gruineas among 7 men, 9 women, and 3 boys, so that each 

woman may have - of each man's share, and each boy = of each woman's share. 

o 7 
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6. A person invests £4800 in the 4 per cents, at 80, and at the end of each 
year invests the dividend which becomes due in the same stock ; supposing the 
funds to remain at 80 for 3 years, find his dividend at the end of the third year. 

7. A and B can do a piece of vvork in 6 days, B and C can do it in 7 days, 
aod A, B, and C can do it in 4 days. How long would A and C take to do it? 

8. In how many years will £250 double itself at 2 J per cent simple interest] 

9. Find the amount of £254 4fl, 8m. for 5 years at 3} per cent, per annum, 
simple interest. 

10. A room whose hdght is 18ft. ^n., breadth 20ft. lOin. and length 22ft. 9in. 
has a door 7ft. 6in. by 3ft. 4in., and two equal windows each dft. 6in. by 5ft. 2in. ; 
find the cost of papering it at 3s. 5|<f . per square yard. 

11. A debt is to be discharged at the expiration of 4} months, J is paid imme- 
diately, and i at the expiration of 3 months; when ought the remainder to be 
paid] 

12. Find the length of the interior edge oi a cubical bin which contains'40 
quarters of wheat. (An imperial bushel fills 2218* 192 cubic inches.) 

13. A person increased his capital annually ^rd part, and at the end of 4 years, 
one year's interest thereon at 4J per cent, amounted to £270. What capital did 
he start with 1 

X. 

1. The height of a tower on a river's bank is 50 feet, the length of a line 
from its. top to the opposite bank is 65 feet ; what is the breadth of the river 1 

2. A and B agree to divide their travelling expenses in the proportion of the 
numbers 7 and 5. A pays in the whole £25. 16s., and B pays in the whole 
£15. 17s. ', what has the one to pay and the other to receive in order to settle the 
account ] 

3. The posts of an electric telegraph by the side of a rulway are placed at 
intervals of 60 yards : find the rate per hour of a train which passes over eleven 
of these intervals in 25". Also, find the least distance of two posts from each other 
which are an exact number of miles apart. 

4. The weekly receipts of a Railway Company average £2683. 7s. 6d. from 
passenger, and £2117. 85. from gpoods traffic. The expenses of working are 
£13,303. 7s. 2d. per calendar month. Their capital is 2 millions: what interest 
can they pay per share of £100 1 

5. A g^rocer buys 567 cwt. of sugar at £1. 19s. lO^d, per cwt, and mixes it 
with 1161 cwt at £2. 2s. d^d, ; at what price per lb. must he sell the mixture, in 
order to realize a profit of 12 per cent. ] 

6. A man buys 50 shares in a railway at £20. 10s. per share ; and 100 more 
at £7. I5s. per share. The half-yearly dividend is 3s. 4d, per share : what interest 
per cent, per annum does he make of his money? 

7. A person buys wheat at 39s. per qr., and some of superior quality at 6s 
per bushel : in what proportion must he mix the two so as to gain 25 per cent* 
by selling the mixture at 57s. 6d. per qr.? 
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8. At a game of billiards, A can give B 15 points in 50, and he can give C 
20 in 50? how many can B give C in a game of 70? 

9. If 225 quarters of veheat which were sold on Sept. 28th, 1853, for 56f. per qr. 
would have fetched 945. per qr. on March 25th next following, and money be 
valued at the rate of 3^ per cent, per annum, what would then have been gained 
by having kept the wheat? 

10. A tradesman marks his goods with two prices, one for ready money, and 
the other for credit of 6 months : what fixed proportion ought the two prices to 
bear to each other, allowing 5 per cent per annum, simple interest? 

11. A certain sum in ten years amounted to ^10,000 at 5 per cent, per 
annum, simple interest : find the sum. What must be the market-value of 3 per 
cent, stock, in order that, after deducting the income-tax of seven-pence in the 
pound, it may yield 3} per cent, interest ? 

12. If the 3 per cents, are at 95, and Government oflTer to receive tenders for 
a loan of ;€5,000,000, the lender to receive five millions in the 3 per cents., toge- 
ther with a certain sum in the 3^ per cents., what sum in the 3| per cents, ought 
the lender to accept? 

XI. 

1. Supposing the velocity of electricity to be 288,000 miles per second, and the 
earth's circumference to be 25,000 miles ; calculate to seven places of decimals the 
time of transmitting an electric telegrraphic message to the Antipodes. 

2. There are 5 partners in a business which produces X2100 profit ; the senior 
partner has 6 shares, the second 5 shares, and the three junior partners 1 share each. 
What does each partner receive ? 

3. Find the cost of paving a street } a mile long, and 47 ft. broad, at the cost 
ofS^d. per square yard. 

4. A tea-dealer buys a chest of tea containing 2qrs. 17 lbs., at Ss. l^d, per lb., 
and two chests, each containing 3 qrs. 7 lbs., at 3«. 5^(2. per lb. ; what will he gain 
per cent, by selling the mixture at 4 shillings per lb. ? 

5. If a person receives 4} per cent, interest on his capital by investing in the 
3 J per cents., what is the price of the stock, and how much stock can be purchased 
for £1200? 

6. From a bill of £3. lis. Sd,, due 18 months hence, a tradesman deducts 5^.; 
what is the rate per cent, at which the discount is calculated ? 

7. If a lb. Troy of English standard grold - ■ fine be worth £46. lis. 6d., what 

122 
is the value of a rupee weighing 7 dwts. 11 gre., in which ^t^ is pure gold ? 

8. The sum of £1250 is invested in the 3 per cent, consols, when the price of 
stock is 88 per cent. ; what veill be the income produced, and how will the income 
be affected if the price of stock rise to 92 per cent., and the stock be then sold out 
and the money put out to interest at 4 per cent.? 
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9. Explain the method of pointing in extracting the cube root of whole num- 
bers, and decimals. 

10. Find, the length of the side of a cube which contains 8060150125 solid 
inches. 

11. If I borrow money at 3 per cent, interest, payable yearly, and lend it 
immediately at 5 per cent, payable half-yearly, (receiving compound interest for the 
2nd half-year), and gain thereby at the end of the year £660 ; what was the sum 
of money which I borrowed ? 

12. If a four-oared boat costs £50, what would a six-oared boat cost, supposing 
the expense of setting up a boat is proportionate to the square of the number of 
oars 1 Which would cost the least per head 1 

XII. 

1. Explain the nature of decimal fractions ; state the rules for the addition and 
multiplication of them, and shew that they are the same as in the case of vulgar 
fractions. Write down the cube of *2. 

2. The population of Great Britain in 1851 was 21,121,967 ; and the increase 
during the previous half century had been 93*47...per cent What was the popula- 
tion in 18011 

3. The sidereal year being 365d., 6h., 9m., 9*68ec. ; and the tropical year 365d. 
5h., 48m., 49*7sec. ; reduce their difference to the decimal of a tropical year. 

4. 80,000 cwt. of ammunition are to be removed from a fortress in 9 days : but 
it is found that in 6 days 18 horses have carried away only 4500 cwt. ; how many 
horses are requisite to carry away the rest in the time that is left 1 

5. What is the discount on £775. 6fl. \c, 2'5m. due 5 months hence at 4} per 
cent.1 

6. Would a person increase or diminish his income by selling £1157. 3 per 
cent, stock at 83| to purchase into the 3^ per cents, at 83| ? 

7. A tradesman finds that if he asks for his goods 15 per cent, above the whole- 
sale price, he can sell his whole stock in 4 months, whereas if he asks 20 per cent, 
he requires 6 months to sell the same amount. Which will he find the more pro- 
fitable system at the year's end 1 

8. Find the respective times between 7 and 8 o'clock, when the hour and 
minute-hands of the watch are, 1st, exactly opposite to each other ; 2nd, at right 
angles to each other ; 3rd, coincident. 

9. A and B can do a piece of work together in 4 hours, A and C together in 
3^ hours, and B and C together in 5i^ hours ; in what time will each do the work 
alone? 

10. If (a) and (&) be the sides of a rectangle, in what sense may the area of the 
figure be said to be a x 6 ? 

Find the area of a room 25ft. 6in. by 18ft. 3in, ; and the cost of covering it with 
carpeting 2 ft. wide, at 4s. i>er yard. 



Q12] APPENDIX. 

11. After deducting' from a clear rental of £15000 one-fifth for personal ez- 
pences, and 1000 guineas for extras, I invest the remainder in an estate at 25 years* 
purchase ; what will be the annual value of the estate 1 

12. A London merchant owes a sum of money in Paris : which method of 
payment will be most advantageous to him, a direct exchange, or a circuitous 
remittance from London to Venice, from Venice to HeAnburg, and from Hamburg 
to Paris, the exchanges being as follows: £1 = 24*6 French francs, 19 francs a 10 
Hamburg marks, 1 mark = 4| lire of Venice, 55| lire =£11 



XIII. 

1. What sum is the same fraction of a crown that 2s. 9fd. is of a guinea 1 

2. In what length of time will £150 amount to £165. 7fl, 5c. at 3 per cent, 
simple interest 1 

3. Define Present Worth, and Discount State the difference between mathe- 
matical and mercantile discount. A farmer buys 57 sheep for £120, payable at 
the end of 12 months, and sells them directly at 355. a-head ready money ; what 
does he gain by the transaction, supposing the interest of money to be 5 per cent t 

4. Eight bells begin tolling simultaneously, and they toll at intervals of 1, 2, 3, 
4, 5, 6, 7, 8 seconds respectively : find after what interval of time they will again 
be all tolling at the same instant. 

5. A person's average annual expenditure from the year 1830 to the year 1850 
inclusive is £391. 9s. 2d, He finds that in 1830 he spent £391. 16s., aod in 1851 
£445. 8s. 9d. What was his average annual expenditure from 1831 to 1851 in- 
clusive 1 

6. In Austria 120 gulden (paper currency) are worth 100 silver gulden. What 
amount of paper money should be obtained for £10 sterling, if the value of £1 be 
9 gulden, 30 kreutzers in silver? (60 kreutzers = 1 gulden). 

7. If a piece of work can be done in 50 days by 35 men working at it together, 
and if, after working together for 12 days, 16 of the men were to leave the work ; 
find the number of days in which the remaining men could finish the work. 

8. A shilling weighs 3dwts. 15 grs., of which three parts out of forty are alloy 
and the rest pure silver : if the value of silver rises 8 per cent, what must be the 
reduction in the weight of pure silver in a shilling ? 

9. A cube contains 56 solid feet, 568 solid inches ; find its edge. 

10. By selling a horse for £116. 17s., a person lost 5 per cent j what will be 
his gain or loss per cent, when he sells him for £132. 4s. 6d. 

11. The sum of £6000. has been subscribed to build lodging-houses for the 
poor, and accommodation provided for 120 families. These are divided into 6 classes 
which pay respectively 7, 6, 5, 4, 3^, 3 shillings per week per family. How much 
per cent per annum will the subscribers realize, supposing the yearly expenses for 
repairs &c. to be £20 1 

12. A man in mowing grass walks at^the rate of '4 miles an hour ; it takes him 
72 minutes to mow a grass-plot of 1056 square yards, how broad does he mow 1 
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XIV. 

' 1. Express in figrures thirty-four and two thousandths, and by it divide 
2825566*2. What alteration must be made in the quotient if the decimal point in 
the dividend be moved eight places to the left 1 

2. A bankrupt owes £60(X), and has good debts to the amount of £1800^ and 
bad debts (for virhich he receives on the average 10s. in the pound) to the amount 
of £1200: how much can he pay in the pound 1 

3. Find by Practice the value of 7 cwt 2qrs. 15} lbs. at £3. 0$. Id. a cwt. 

4. On June 1, 1854, the 3 per cent, stocks are quoted at 91| \ what would be 
the annual income of ai>erson investing £3411. 6s. 8<2. in them, after payment of 
the income-tax of lOd. in the £1, brokerage being estimated as usual at 2s. Qd, per 
oent.l 

5. If £3 = 20 thalers; 25 thalers = 93 francs; 27 francs = 5 scudi ; and 62 
scudi = 135 gulden ; how many gulden = £1? 

6. What principal in the decimal coinage put out at simple interest for 5 
years at 4 per cent, will amount to £111 1 

7. Divide £2025 among A, B^ C, 2>, E^ so that A*% share : B's share :: 1 : 2 ; 
C's share : £'s share :: 5 : 4; D's share : Cs share :: 6:5; and £'s share : D's 
share :: 4 : 3. 

8. A can do a piece of work in 27 days, and B in 15 days ; A works at it 
alone for 12 days, B then works 5 days, and afterwards C finishes it in 4 days ; in 
what time could C have done the whole work 1 

9. Extract the square root of 3060|, and the cube root of 9*528128. Find the 
hypothenuse of a right-angled triangle of which the other sides are 4 ft., and 
lft.8in. 

10. Incomes below £150 a year being subject to 5({. in the pound income-tax, 
and incomes above £150 to Id, in the pound ; find what income above £150 a 
man must have, that he may be just l\d, a year poorer than a man who has 
£149. 10s. a year. 

11. A person enters France with 33 sovereigns, one half-sovereign, and 7 
florins in his purse. He expends in France 577 francs, 50 centimes. How many 
florins will he receive in exchange for the remainder ; the rate of exchange beiog 
26 firancsi 25 centimes per pound sterling 1 

12. A has £90,000 stock in the 3 per cent. South Sea Annuities, and b offered 
by government the choice of being paid off at par at the end of the year, or of 
receiving £110 of a new 2} per cent, stock for each £100. He chooses the former 
alternative ; and, on being paid off, is able to invest his money in the 3 per cent, 
consols at 92. Find the amount of his stock in consols, and the excess of his income 
above what it would have been if he had agreed to the proposed conversion. 
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XV. 

1. 650 horses are conveyed in transports to the seat of war at a cost for food 
of £1542. A stonn occurs just after one-fourth of the voyage is completed, in 
which 10 horses are killed. If the expense of the food of each horse be U. per 
day, what was the length of the voyage 1 

2. The shares in a certain undertaking pay 13«. 4d. each, being at the rate of 
5 per cent. Find the amount of each share and what interest per cent, they will 
pay upon the purchase-money if bought at | premium. 

3. A cask which weighs 1 cwt 19 lbs. 13 oz. floating in sea-water displaces 
2 cub. ft. 619 cub. in. What is the weight of a cub. ft. of sea-water 1 

4. A man invests £1000 equally, in the shares of two railway companies; the 
shares of the one are 3 per cent., and the other at 5 per cent, discount ; the price 
of stock in the former suddenly rises 7 per cent and that of the latter is depressed 
5 per cent, lower than when the man purchased ; if he now sell out, what will he 
gain or lose 1 

5. An oz. of gold is worth £3. 175. ^0^d. In making sovereigns 2 parts out of 
23 consist of an alloy which is worth IJd. an oz. ; how much gold and how much 
alloy will be respectively required for 2617 sovereigrns 1 

6. A river 30 ft. deep and 200 yds. wide is flowing at the rate of 4 miles an 
hour, find how many cub. ft. of water runs into the sea per minute : also the num- 
ber of tons. (A cub. ft. of water = 1000 oz.) 

7. A person buys sugars at 7d, and lOd. a lb., and mixes them in the propor- 
tion of 3 : 5 ; what will he gain per cent, by selling the mixture at 9d, a lb. 1 

8. Find the number of cubic chains and links in a rectangle parallelopiped 
whose edges are 94 chains 50 links, 1 chain 5 links, and 31 J links. 

9. A person buys £500, 3 per cent, consols, at 96g^, and sells out again at 
82J : how much does he lose by the transaction 1 

10. A owes £3000 bearing interest at £5 per cent, per annum ; he pays at 
the end of each year for interest and in part payment of the principal £500 : find 
the amount of his debt at the end of the third year. 

11. A wall, 5 times as high as it is broad, and 8 times as long as it is high, con- 
tains 18225 cub. ft. Find the breadth of the wall. 

12. The capital of a mining- company is £300,000 ; the working expenses of 
the mine amount to £15,691 . 13*. 4d. in a given year : what must be the gross pro- 
ceeds of the mine to pay the origpinal proprietors 4 per cent. 1 Also supposing the 
original shares to be £10, what per centage will those persons receive who have 
purchased at 2 discount! 

XVI. 

1. What is the cost of papering a room 12 ft. 4 in. hijgh, 16 ft. long, and 14 ft. 
3 in. wide ; the paper being 2 ft. 6 in. wide, and costing 3«. 6d. a yard ; the workmen 
also charging Jd. for every square foot? 
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2. If £1 = 10 rupees = 100 cents = 1000 mils, express £37. 15s. Hd. in this 
coinage. What is the difference between a farthing and a mil 1 

3. If silver be worth 5$, 6d. an oz., and pure gold be worth £4. 5s. an oz., 
what would be the weight of a 15s. piece, containing 92*5 per cent pure gold, and 
the rest silver? 

4. The content of a cistern is the sum of two cubes whose edges are 10 and 
12 inches respectively, and the area of its base is the difference of two squares 
whose sides are 1^ and l|-ft. : find its depth. 

5. In the London General Post the proportion of unpaid letters to the whole 
number posted was 8 per cent.; and of the paid letters 51 per cent were stamped; 
the whole number posted was 450,000 : how many of them were stamped 1 

6. Af who traveb 3} miles an hour, starts 2J hours before B, who travels the 
3ame road at the rate of 4 J miles an hour : when will B overtake A t 

7. The cost of carpeting a room twice as long as it was broad at 5s. a sq. yd. 
cost £6. 2s. 6d. ; and the painting of the walls at 9d. a sq. yd. cost £2. 12. 6d, 
Find the height of the room. 

8. A watch set accurately at 12 o'clock indicates lOmin. to 5 at 5 o'clock p. m. 
What is the time when the watch indicates 5 o'clock ? 

9. If a cubic foot of gold may be made in gilding to cover 402,600,000 square 
inches, find the thickness of the coating of gold, 

10. A person purchases a hundred shares in a company at £3500; and 
ultimately sells at a profit of £43. per cent., after having received four dividends 
of 15s. 4d., 20s. 10(2., 30s. 4d., and 38s. 9d. a share; by how much do his receipts 
exceed his outlay? 

11. If 236 yards of cambric are bought at 7s. lOJd. per yard, and sold, one 
fourth at 10s. 3e2., one third at 8s. Gd,, and the remainder at 7s. per yard, what will 
be the loss or profit per cent, upon the whole outlay 1 

12. A person buys a number of railway shares at £12. 17s. 6d, per share ; 
the purchase-money (including £8. 12&. 6d, expenses) being £1000. How many 
shares does he buy ? 

What yearly income will he derive when the dividend is at the rate of £3. 
per cent, on the original shares, which are £20 1 



XVII. 

1. If the hands of a dock be together at 12 o'clock, when will they be together 
again? 

2. A field of 7 acres is sown with turnips, beet, and cabbages ; the areas of 
the crops being respectively as 1^ : 1} : 1|. If the values of an acre of each be 
also respectively in the same ratios, and an acre of turnips be worth £7 ; what is the 
worth of the whole crop ? 

3. Find at what time between 3 and 4 o'clock the minute-hand of a watch is 30 
minutes before the hour-hand. 
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4. A cistern is filled by two pipes in 20 and 24 minates respectively, and 
emptied by a tap in 30 minutes ; what part of it will be filled in 15 minutes when 
they are all left open together 1 

5. The drivings-wheel of a locomotive engine, 5 feet in diameter, turned 2500 
times in going 6 miles; supposing the circumference of a circle to be 3*1416 times 
the diameter^ find what distance was lost owing* to the slipping of the wheel on 
the rail. 

6. The value of a fraction is not altered if both its numerator and denomina. 
tor be multiplied or be divided by any the same number. 

835 

When is a fraction said to be in its lowest terms 1 Shew that rjr^ is sik^ a 

fraction, and explain the process. 



7. The length of a decimetre is 3*937 inches ; find the number of solid 
in a cube the length of whose side is a decimetre. 

8. If 160 horses consume a stack of hay 20 feet long, 11 feet, 3 inches broad, 
and 31 feet, 6 inches high, in 9 days, for how many days will a stack 16 feetrlong, 5 
feet broad, and 14 feet high, supply 80 horses? 

9. Find the present worth of £130. O5. lid. due 9 months hence, supposing the 
4 per cents, to be at 92. 

10. Suppose the population of a country would increase annually by 3 per 
cent., were it not for emigration, which annually carries off *5 per cent, of the 
people ; what will be the increase i)er cent, in the population after 5 years 1 

What is the population of a country from which at the above rate 81,000 per- 
sons emig^rate in 2 years ? 

11. One company guarantees to pay 5 per cent, on shares of £100 each : 
another guarantees at the rate of 4j- per cent, on shares of £1, 10s. each : the price 
of the former is £124}, and of the latter £8. 10s.; compare the rates of interests 
which they return to the purchaser. 

12. Multiply and divide 52 ft. 6 in. by 5ft. 10 in., and explain the results. I 
have to pack 1200 books in a box 5ft. Sin. long, 3ft. wide, and 2 ft. 9in. deep; 
each book is 10} in. long, 4} in. wide, and 1} in. thick ; find how many must be left 
out. 
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ANSWERS TO THE EXAMPLES. 



Ex. I., (p. 3.) 

Notation. 

1. 63; 81; 99; 40; 13. 2. 200; 303 ; 764; 888. 

3. 4000; 1471 ; 6930; 9009. 4 27504; 33000; 9016. 

5. 100000; 676050; 202593. 

6. 7003000; 11108106; 54054088; 613020303. 

7. 2000000000000 ; 9000000300021 ; 94000090094904. 



Numeration, 

1. Forty-three ; sixty ; eighty-eight ; ninety-seven ; .fifty -nine ; twelve ; twenty- 
one ; nineteen. 

2. Two hundred and fifty* six; four hundred and one; five hundred; nine 
hundred and ninety-nine ; three hundred and sixty-five ; five hundred and seventy - 

^ight ; eight hundred and thirty -seven. 

w 3. Two thousand ; one thousand, seven hundred and twenty-four ; three thou- 
sand and three ; seven thousand, five hundred and eighty-four ; one thousand and 
seventy-five ; four thousand, five hundred and forty-one. 

4. Thirty-seven thousand and three ; forty-seven thousand and forty-nine ; 
sixty-three thousand and ninety ; eighty thousand and eight ; three hundred and 
forty-one thousand, three hundred and twenty-three. 

5. Six millions, eight hundred and fifty thousand, four hundred and six ; eight 
millions, eighty thousand, eight hundred and eight ; seven millions, eight hundred 
and forty-nine thousand, six hundred and thirty ; four hundred and eighteen thou- 
sand, two hundred and fifty-four. 

6. Ten millions and one ; twenty millions, two hundred and twenty thousand 
and twenty-two ; ninety-two millions, five hundred and sixty-eight thousand, nine 
hundred and eighty-seven ; thirty millions, one hundred and eighty thousand and 
seventy. 

7. Two thousand five hundred and sixty millions, five hundred and thirty 
thousand, two hundred ; eight hundred millions, three hundred and nine thousand, 
five hundred and sixty ; nine thousand seven hundred and thirty-eight millions, 
four hundred and thirteen thousand, two hundred and eight. 

8. Seven thousand and seventy millions, four hundred and twenty^three ; nine 
hundred and eighty-seven millions, six hundred and fifty-four thousand, three hun- 
dred and twenty-one; five thousand seven hundied and seven millions, sixty- 
eight thousand and eighty. 

9. One hundred billions, one hundred and ninety-eight thousand seven hun- 
dred millions, ten thousand and ninety ; forty-eight thousand seven hundred and 
twenty-six billions, eight hundred and seventy thoasand six hundred and thirty- 
four millions^ one hundred and three thousand, two hundred and sixty-four. 

B 
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Ex. II., (p. 6.) 

Addition, 

2. 252. 4. 2288. 5. 2073. 6. 12854. 8. 15997. 9. 19258. 

10. 112040. 11. 11001543. 13. 3611911. 14. 1148390. 
15. 2923038. 16. 1881390. 17. 14547; 48829; 82391. 

18. 779264; 2925620. 19. 149036957938; 16696683926; 142228910945. 
20. 98929. 21. 4304268. 22. 1002733636293. 

Ex. III., (p. 10.) 

Subtraction, 

2. 445. 3. 221. 4. 86. 5. 1147. 6. 41830. 
7. 17359. 8. 432099. 9. 899899. 10. 300368384. 

11. 73646889. 12. 6130908; 7036970; 111232112. 

13. 115849491 ; 2922930923; 668990634342. 14 8087; 4936. 
15. 3999996; 99700000. 16. 14515927. 

Ex. IV., (p. 11.) 

1. XXX; XLVIII; LIX ; CCXXII; VI; M.DCCC.XLIII. 

2. Twenty-three, 23 ; sixty-nine, 69 ; two hundred and eighteen, 218 ; five 
thousand and one, 5001 ; one hundred and fifty thousand^ six hundred and three, 
150603; two millious,one hundred, 2000100. 

Ex. v., (p. 16.) 

2. 2019. 3. 14335. 4. 44952. 6. 14399. 6. 450272. 

7. 24710742. 9. 395736. 10. 1098300. 12. 1646331. 
13. 4015708. 14. 949723. 15. 24642451. 17. 67248560. 
18. 33075. 19. 4843162. 21. 128137428. 22. 694090141. 

23. 4222404, 6802762, 12432634; 
61964682, 87860370, 397683780; 
586289802, 2862835536, 2581382769; 
182581498641, 58943103679, 70935237485, 67108855380. 

24. 16322724; 213777000; 2361710300; 21810149152; 
16340824060; 121932631112635269; 40155302248305278754132. 

25. 44786996200592; 2605651657240; 128572831324016; 
15232906283422580; 1630188053103649203285. 

26. 1955470720; 6847636479638a5. 

27. 3876; 64095923986; 440956790820. 28. 21084100; 1408006. 

Ex. VI., (p. 23.) 

1. 226. 2. 45340. 3. 130535154. 4. 2126. 5. 156960. 

6. 128578. 7. 93024. 8. 11848122. 9. 67525. 10. 1975308. 

11. 148351. 12. 630341. 13. 89057. 14. 11204629, with rem. 4. 

15. 20608. 16. 476639. 17. 874359. 18. 4359760. 19. '37072. 
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20. 8352303, with rem. 9. 21. 17636. 22. 3633365, with rem. 11. 
23. 31122. 24. 46267254. 25. 61728. 26. 456932. 27. 643817. 
28. 18574687. 29. 930622, with rem. 36. 30. 71340987. 
31. 814545, with rem. 17. 32. 11805559. 33. 234915. 34. 704746. 

8862. 36. 40930, with rem. 270. 37. 591863. 

22151337, with rem. 47191. 39. 57190870. 40. 7575. 
41. 65299477. 42. 243096259. 43. 3396, with rem. 5094687. 44. 14830201. 
45. 9000900090009 with rem. 1 ; and 900009000090, with rem. 10. 

3854, with rem. 26167. 47. 746115, with rem. 83337. 4& 6084. 49. 874359. 

764096. 51. 11717201, with rem. 645. 52. 5771, with rem. 542962567. 

39486, wiA rem. 2211. 54. 35. 55. 2826863, with rem. 56. 



35. 
38. 



46. 
50. 
53. 



Ex. VII., (p. 26.) 

1. (1) 8. (2) 15. (3) 9. 
(8) 2. (9) 20. (10) 15. 

(15) 493. (16) 13. (17) 13. 
(22) 84. (23)^504. (24) 83. 
(29) 2223. (30) 142857. 

2. (1) 2. (2) 2. (3) 13. (4) 3. (5) 23. (6) 7. (7) 4. (8) 2. 



(4) 11. 


(5)4. 


(6) 40. 


(7)17. 


(11) 25. 


(12) a 


(13) 8. 


(14) 12. 


(18) 2. 


(19) 7. 


(20) 6. 


(21) 36. 


(25) 11. 


(26) 12a 


(27) 23. 


(28) 36. 


(31) 87. 


(32) 37. 







Ex. VIII., (p. 30.) 



1. (1) 48. 

(5) 11803. 
(9) 344988. 

2. (1) 72. 

(6) 204. 
(11) 600. 
(16) 7200. 



(2)900. 
(6) 18648. 
(10) 2663667. 

(2) 48. (3) 30. 

(7) 1102. (8) 192. 

(12) 720. (13) 2520. 

(17) 2520. (18) 1008. 



(3) 105. 
(7) 50337. 
(11) 10867905. 

(4) 120. 

(9) 252. 
(14) 1260. 
(19) 22680. 



(4) 140. 
(8) 408672. 
(12) 11754483. 

(5) 1080. 
(10) 3466. 
(15) 2268. 
(20) 2017790775. 



Ex. IX., (p. 31.) 

I. 

1. 28944. 2. Nine millions, ninety thousand, nine hundred and nine ; 

ninety thousand, nine hundred and nine; 9181818 ; 9000000. 
3. 1053634. 4. 36 years. 5. 548501. 



2. 5 years. 



II. 

3. 700409000000000000. 



4. 633242. 



6. 19052. 



m. 



2. 300 days, and 75 lines remaining. 3. 21840. 

6. A, B, and C score respectively 18, 57, and 33 runs. 



4. 9376. 



B2 
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IV. 

1. 24574. 2. 1302; 448. 3. 29; 71. 

4. 100100101 ; one thousand and ten millions, one hundred and one thousand 
and 10; 1840. 5. 283. 

V. 

1. 69788 ; 48, with remainder 91. 2. 815. 3. 20000 German only ; 

30000 Tschech only ; and 70000 hoth German and Tschech. 4. £63412. 

5. 524. 

VI. 

1. M.D.LXIli, IX. 3. 567342. 4. Two hundred and seventy 

thousand, one hundred and thirty; twenty-six thousand, seven hundred and 
eighty-four; 10234; 6. 5. 31, 13, 16 years are the ages of the children. 

Ex. X., (p. 36.) 

15 4560180 o??Z515§51 ]^ 
12' 12' 12' 12 • 63 ' 63 ' 63 ' 63 ' 

Ex. XI., (p. 36.) 

15 15 15 16 



1 ____.-—.-—. __ 9 
*• Id* ciA* oo » Ai\f on* *• 



1. 



16' 24' 32' 40' 80* * 6457* 11740' 14675' 26415 

Ex. XIL, (p. 37.) 
21 49 154 27 63 198 33 77 242 
3'7' 22' 3' 7' 22' 3' 7' 22" 

52 130 338 598 910 218 545 1417 2507 3815 



2' "5"' T3"' l3' ~36' 2^' "6"' 13 ' 23^' "35 ' 
234 685 1^ 2691 4095^ 250 625 1625 2875 4375 
T' 6 ' 13 ' 23 ' 35 ' 2 ' 5 ' 13 ' 23 ' 35 ' 

Ex. XIIL, (p.38.) 

1. 3J. 2. 12f. 3. 6J. 4. 12f. 5. 9. 6. 36JJ. 

7. 45^. 8. 3J|. 9. 315^. 10. 92g*^. 11. 6. 12. 37^^. 

13. 90^. 14. 15l4}gf. 15. 59J|f. 16. 96^«y. 17. 22,^' 

18. 363,^. 19. 26fJ|f J. 20. 12J?f7; 

Ex. XIV.,' (p. 39.) 
,7 38 41 37 311 ^480 

,326 ^223 Q 14022 ,. 11152 ., 2482 

^- l3- ®- Is": ^- "7~- ^"- 13~- "• 1^ 



12. 



17. 



1175 767 
84 • **** 224* 

21631 
137 * 



14. 

18. 
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6453 



202 • 
51208 
2859 • 



15. 



19. 



72442 
441 • 

472694 
1107 



16. 

20. 



[21] 

90325 
851 * 

72413 
720 • 



1 1 
• 15* 



6. 



3* 



Ex. XV., (p. 40.) 



27 
^' 35- 



7. 



375 

44 • 



3 ^ 
^' 10* 

8 H5 



4 ^ 

9 i^ 
^' 15' 



5. 

10. 



245 

6399 
22 • 



-I- 



11. 



16 
25* 



ifi ""^ 

21- 72- 

«^ 547 

26. 74i. 



31. 



15 
29' 



2 ? 

'^^ 3* 

7 -Z. 

'• 15' 

12. jy. 

17. ?. 
4 



22. 



Ex. XVI., (p. 41.) 



27 
1624* 



27 15? 
^^- 278- 

^' 13* 



3 ? 

^- 3- 

8 ^ 

8. -. 

13 H^ 

^^- 903- 



18. 



123 
127* 



23 IZ 
^- 3l- 



28. 



901 
1900* 



4 ? 
*• 5- 



9. 



41 
67- 



14 ^ 
^^- 52- 



19. 
24. 



523 
6452 

5 

7' 



29. |. 



6. ^. 

10. ^. 

15. 1. 

20 125 



25. 
30. 



253 
5641' 

2338 7 
35980' 



Ex. XVII., (p. 43.) 



15 ^ 24 
30' 30' 30' 
12 10 n 
28' 28' 28* 
20 21 26 
48' 48' 48' 

,. 16 18 20 21 
24' 24' 24' 24* 
240 175 28 

*'*• 400' 400' m* 



16 35 
'^^ 40' 40* 



„ 8 9 10 
• 12' 12' 12- 



6. 



18 ^ 20 
36' 36' 36" 



25 ^ 28 
^* 30' 30' 30' 



4 ® A 
*• 27' 27* 



^ 66 68 

72' 72' 72' 

.^ 36 60 50 ^ 

90' 90' 90' 90* 



12. 



429 1092 1617 2002 



3003' 3003' 3003' 3003* 



147 216 80 30 
252' 252' 252' 252* 



306 180 286 54 11 
• 396' 396' 396' 396' 396* 



224 588 560 432 72 357 
' 672' 672' 672' 672' 672' 672* 



[22] 
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19. 



486 324 189 72 48 31 
75S' 729' 729' 729' 729' 729* 
9000 900 90 9 

10000' leooo' 10000' loooo* 

3255 1190 3276 60 3500 
6300* 6300' 6300' 6300' 6300' 



18. 



434 297 636 189 
756' 766' 756' 756' 



Ex. XVIII. (p. 45.) 
In order of value the fraction^) will stand thus : 



1 (1)5 1 ? 

*• ^^^ 9' 10' 5* 

31 10 5^ ^ 
^^ 60* 21' 12' 16* 



7 5 3 1 



(2) o. «. 



8' 6' 4' 2' 



_ 4 .6 7 1.3 
(^>3"^r 12' 5^^8- 



Wo«' 11 » i3» 7» 22' 



21 
26= 



(6)?of|of4, lof|of5, y. loflof4i. 



^ ^ 32' 10' 40' 16' 8* 



(8)^. 3J. ?of9f. 



(9) If ?. -. 


^ H (10)? ^ 
56' 28* ^ ^9' 22 


7 3 5 
' 18' ir 36' 


1 


(11) 1^. J-g, 


401 113 51 
448' 152' 76* 






(12) J. 3J. 


?of9|. fof5of|. 






2. (1) I and i. 


(2) ^g aod jg. 

Ex. XIX., (p. 47.) 






■Tha BunM will be : 
1. (1)1^.^ (2)|. • (3) IJJ. (4) I, 


(5)11 
("^64 


(6) iH- 


<■ 


(8) |. (9) 2fS. (10) 1| 


1. (11) 11 A- 


(12) 14f. 


2. (1) 2A. 


(2) i^. (3) 1. 


(4)5. 


(5)lT^ 


(6) 2^. 


(7) IW- (8) IJJ. 


(9) I'A?^. 


(10) 16|f . 


(11) lOifc. 


(12) 6H§. (13) 3^. 


(H) lt\?r- 


(15) 2J. 


(16) IMS- 


(17) 75sV. (18) 585f. 


(19) 444|. 


(20)2548*J. 


3. (I) l^(fc. 


(2) ^U' (3) 2mi. 


(4) uA-. 


(5) 23jfJ. 


(6) 13H. 


(7) 18,^. (8) 8^. 


(9) 5976. 


(10) 3^. 



I 
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Ex. XX., (p. 49.) 

1. 0) \. (2) |. (3) g. (4) ^. (6) ^. 

(6) 1. (7) 1^. (8) iji„. (9) If (10) 3Jff. 

(11)3^. (12) U^. (I3)13f^. (14)64tfi^. (15) 19JJ|. 
(16)121. (17)31JJ. (18)^. (19)^. (20) i. 

2. By J. 3. 3f|. 2M- *• 10}^- 8- 2*^ 
6. The sum of the fractions is 5 times as grreat as their difference. \ 

Ex. XXI., (p. 62.) 

'• w§i- (2)iS- <^)|- w§- ®l- 

(6) 2i. (7) lOjl^. (8) |. (9) 40. (10) 5|. 

(H) 1. (12) j5|. (13) 1. (H) 2. 

2- 0)g- (2)^. (3) Iff. (4)242jf. (5)1. (6) A. 

Ex. XXII., (p. 64.) 

1. (1) 4. (2)2J. (3) 1^. (4)1^ (5)^. 

(6)^. (7)f (8)g. (9)^. (10)^. 

(11) 3^. (12) 163. (13) 347f. (14) 1.^. 

n 4805 ^ 320 

3- (1)|. (2)§. (3) 5i. (4)6|. (6)|. (6)36. (7)7^. 

Ex. XXIIL, (p. 68.) 

2- 4i'^and3jjy: 8J. 

3. (l)37f. (2)8Jf. (3)g. (4) 4Jf . (5)3^. 6.5JJ. 

II. 

2. 21fand3^. 

«-iS"«'lv *• «^5- (2)1^- (3),^. (4)1. 

6. 16. 
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ni. 

2. (1) 6000. (2) 5 . (3) 2. (4) 1^. 

1 . ,1 ^ 1474 - ^ 841 

3. - of 4 18 greater by y^' ^* 1521 • ^* iTTTT- 

IV. 

1- ^- 2- «S- (2)iio- (^)I5- wli- ®'^- 

3. 2ffandig. 4. J. 

5. The quotient b 144 times as lar^ as the product. 

V, 

7 3 « 55 ,«, 67 ,,, 867 ,^, 255 

^^ 40- ('^ 84- * 3- "*• 3W- ^- I6- 

VI. 

2. (1)1. (2)1. (3)^^. (4)3. 3. ^. 6. IJ. 6. 23^: H. 

vu. 

2. (1)|U. (2)13^ff. (3)2. (4)^. 3. island SJJ. *■ iMv- 

5. The whole score was 240 runs, and the score of each 90, 24, 24, 12, 12, 12, 
30, 30, 30, 30, 6. 

Ex. XXIV., (p. 64.) 

1 J-. £. il iy_ 311U 31111111 

' 10' 10' 100* 1000' 100000' 100000000* 

2 1. 1. T_, l_, J_. 32 J6^ _4 13 

• 2' 4' 20' 20' 200' 125' 626' 15625' 160000" 

3 A. 15?. 151. IZIZ. IZIZ. ^717 10001 
40' 125' 50' 500' 5 *' 50000' 200000* 



VAJ 



230409 230409 10686 114125001 38401 
1000 ' 100000' 5 ' 1250 ' 1600' 
6 57097353 20819 10000009 1 
8000 ' 25000000' 10000000' 1000000000* 



4. -1; '3\ -7; -53; -07; -003; -9178; 91-78; -09178; '0091; -00009; 
520*3; -9; 3-0142; 672819; -000672819; 6728-19. 
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70; 700; 70000. '6; 60; 60000. 4'31; 43100. 

16201; 16201; 16201000; 9001600; 900*16. 

6. -051; -00051; -0000051. -00008; -000000008. -005016; -00005016. 
•3780186; -0003780186. 

7. -5; -7; -19; -28; -005; 9-7; -000001; 14-4; 280-0004; 7-007; 
100-00001; 1-0010001; '000000000005. 

8. Four- tenths ; twenty- five hundredths; seventy-five hundredths; seven 
hundred and forty-five thousandths; one-tenth; one thousandth; one hundred 
thousandth; twenty-three and seventy-five hundredths: two and three hundred 
and seventy-five thousandths; two thousand three hundred and seventy-five ten 
thousandths ; two thousand three hundred and seventy-five hundred millionths ; 
one and one millionth ; one million and one ten millionths ; one hundred millionth. 

Ex. XXV., (p. 66.) 

1. (1) 47-09595. (2) 290*381404. (3) 6153-70427. 

2. (1) 2935-5073. (2) 418-94514. (3) 406529522. (4) 963-77386. 
(5) 370-430375. 3. (1) 62-5358119. (2) 9181-6074975. 
(3) 5082-3192995. (4) 1000011022959-090989011001. 

Ex. XXVI., (p. 67.) 

1. 1-0918; 5-8345; 14103; -0001; -304317. 

2. (1) 211-6875. (2) -0421813. (3) 602-3415997. (4) 4-4954. 
(5) -48553. (6) 9' 1794. 

a -09; 656-30283; 21-068124; 9788-852. 4. 6*3; -699993; 99-706. 

Ex. XXVII., (p. 68.) 

1. (I) 159-6; -1596; 15-96; -0001596. 

(2) 173-889 ; -173889 ; 1 -7989. 

(3) -0063612; 372812; -12376. 

2. (1) 3-07930896. (2) 210-6144185. (3) -00329875. 

3. (1) -03611. (2) -0000274104. (3) -0006594. (4) -00007614. 
(5) -055757592. (6) -27492. 4. -001 ; -20736. 

5. (i) 32-86164. (2) 1649795-62. 

Ex. XXVIII., (p. 72.) 

1. (1)2-1; 91-78. (2) -025; 24-3. (3) -00003; -374. 

(4) 10, 100, 10000. (5) 250; 16-25. (6) 51472; -0000051472. 

(7) -057; 813-4. (8) -0072; 59640. (9)10500; 137-56. 

(10) 5020; 543. (11) 326000; 32-6; -0097. (12) 1-3; 13; -13; 130. 
(13) -002; -000002; 2. (14) 2-01 ; 20100 ; -001875. 

(15)948-7096; 9487096. (16)26153-4; 21-4. 

(17) 2040000; -00082175. (18) 7934-7; 79347; 79347000. 

(19) -00002; -000002; 20. (20) -57; 57000. 
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2. (1) 3-7356; •0117; 769230. (2) 1-4895; 50830-1313. 
(3) 320911-4782; 1-9005} 1-3157. (4) 140360190930; -0011. 

(5) 12-8413; -0026. 

3. (1) -0000186; -00186. (2) -00256256; -256256; 256-256. 
(3)4360; 103-36; -04545. 

Ex, XXIX., (p. 75 ) 

1. (l)-25; -75; -625; -36; -3125; •95. 
(2) -515625; -432; -285; 1-36; -00625. 
(3)6-171875; -2375; -05078125; -005859375; 15-0075264. 

2. (1) -007080078125. (2) -84375. (3) -0001. (4) -661. (5) -575. 

(6) -79375. (7) -5. (8) 9-6953125. (9) 86-497. (10) 562-926. 

Ex. XXX., (p. 80.) 
1. (1) -5 ; -is ; -627 ; -428571. 

(2) -56; •743; -197530864; 15-156. 
(3) -91789772; 7*285714; -00017. 
(4)24-008497133; 17-01857142; 2*1678432. 

^' ^^'9' 90' 22* ^^ 495' 37' 300' ^^ 19980' 333 *' 12375* 

^ ^3367' 480' 1346«0' ^^3367' 16836' 14* 

.g. 114137 1043 385 . . 1284121 51 4023367 

'333000' 33300' 48* v'/ 15000 ' u' 31680 * 

Ex. XXXI., (p. 81.) 

1. (1) 31-371538. (2) 700*612301. (3) 6116666; 1*681818; 308-a5272. 

2. 2-2384615; 13-72619047. 3. (1) 13*2; -27. (2) 25*2l3; 300. 
(3) 363*5740'; 245-3. (4) 1*35169....; 17*45. 

4. (1) 48*75; 6*76. (2) 30375; 2*3. (3) 7; 48-734; -0134. 

Ex XXXII. (p. 81). 
I. 

'• h S' ^'"^^^' ""' "^-^"^ 

3. 573*005754; 573-004246; -43204577; 759953-5...; 1-02515; 1-00485; 
•01030225; 100. 

4. Yes. 5. (1) 394. (2) -009072. (3) 1. (4) 11-8125. 
6. 1*05 nearly. 



APPENDIX. [27] 

n. 

24269 

1. •00000(y700409; ^^; -0032546. 

2. Three hundred and ninety seven thousand and eight, and four hundred and 
five thousand and nine millionths ; 397008405*009; 397*008405009. Three hun- 
dred and ninety-seven millions, eight thousand four hundred and five, and nine 
thousandths. Three hundred and ninety-seven, and eight millions four hundred 
and five thousand and nine thousand-millionths. 

441 

3. -03493. 4. 11-025; ~; -00063874; -0002; -0642. 

5. (1) -000091304 (2) 2-518. (3) -625. (4) 10-0045. 

6. 2-4976096088. 

lU. 

1. 57 and 67000; 12644-042 2. (1) ^ and -9. 

(2) m and -7007 (3) ^ and 1-5488. (4) ^ and -2916. 

3. 2-6; 8585; yes. 5. 15*35 miles. 6. ^. 

XV. 

1. 124-36663. 31^*; iffj^. 

2. 3006005; three hundred thousand, six hundred and five-tenths. 

3. In order of magnitude they stand thus 1*5 X -75; 2*625 -~ 5; 5x'05. 

4. -0049 ; 1269a is mispnnted far -12693. Ans. -006545 ; 642000 ; -0046 ; 
20020; -02002. 

5. 3*14159. 6. |. 

5 

V. 

1. 3083; 2-87296; 8-0267857142. 

2. (1) 851. (2) 1-60546875. (3) 35*4875. (4) l-68350i. 

ooo Q7(VS1 

3. r^ is the nearer. 4. 2-7182818; -00097061; 



106 -..*«-^*«, WX^.WX, IQQQOQQQQ. 

6. 7925*6 miles nearly. 6. 13-74696. 

VI. 

1. 1-33454412; -0089147 ; -0730091; 7-30091. 2. ~. 

oo9 

-49-139 ,6401 ^ . 

^' iTo' ^446- *• :^600- ^- '^' ^' •^^- 
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Ex. XXXIII., (p. 102 ) 

1. (1) \2680d. ; 617904g. (2) 3744f.; 12e0000d. 

(3) 201 halfpence ; 9759. (4) 80425g. ; 188663 halfpence. 

(5)885609; 8550 fourpenny-pieces. (6)13471929; 945 sixpences. 

2. £5909. 18s. 9^(2. 3. 200 half-crowns, 1000 sixpences, 1500 fourpences. 
4. 840 half-crowns ; 200 half-gruineas. 5. 234 half-guineas ; 91 moidores. 

6. (1) 343555 grs. ; 6493 lbs., 19 dwts., 21 grs. (2) 195597 lbs., 2 or., 
17 dwts., 12 grs. ; 51456 drs. ; 154368 sc. (3) 278912 oz. ; 13 tons, 3 cwt., 3 qrs., 
3 lbs., 14 oz., 9 drs. (4) 162 tons, 17 cwt., 3 qrs., 25 lbs., 9 oz. ; 19439375 dn. 
(5) 98920 grs.; 72 oz., 4 dwts., 22 grs. (6) 3005 St., 1 lb. ; 3583 tons, 17 ewt., 

2 qrs., 1st. (7) 6864 yds.; 36305280 in. (8) 7 lea., 4 fur., 10 pc, 5 yds., 
2ft., 4in.; 4712544in. (9) 2661 126 barleycorns; 88016Jyds. (10) 79chttn8, 
2yds.; 9ft., 9 in. (11) 1348 nails; 1124 nails. (12) 2004 nails; BSOnails. 
(13) 5680 po. ; 273460 sq. yds. (14) 6188724 sq. in.; 138847} sq. ft 
(15) 1575000 sq. links; 312 ac., 2ro. (16) 783 cub. fL ; 3 cub. yds., lOcuK ft, 
1031 cub. in. (17) 794153 cub. in. ; 1245888 cub. in. (18) 4504 pts. ; 
11432 gals., 2 qts., 3 gills. (19) 5824 pts. ; 362 tier., 34gals., 4pts., 2 gUls. 
(20) 2880 pts.; 4578 hhds., 38 gals., 5 pts. (21) 24344 qte.; 166 gals. 
(22) 1429 Ids., 2 qrs., 7 bus.; 1160 pks. (23) 9000 bus.; 1291chald., 34 bus., 

3 pks. (24) 27336 sheets ; 108 reams, 9 quires, 17 sheets. (25) 22266000 sec ; 
2674859 sec. 

(7) 668l90ipt8.; 334095i qts. ; 83523^ gals. ; 2320 J^ bar. 

(8) 873223200 sec. 9. 5025 hrs.; 18090000 sec. 10. 56209280 sq. ac. 

Ex. XXXIV. (p. 105.) 

I. £23. 9s. 8d. 2. £253. lOs. 8(2. 3. £252. 35. 2id. 
4. £153. 16«. ^d. 5. £271. 10s. 6. £3329. 8s. IJd. 

7. 143 tons, 15 cwt, 3 qrs., 18 lbs. 8. 14 lbs., 9oz., 2 drs., 19gnns. 

9. 223 ac., 3 ro., 15 po. 

10. £241. 18s. 7Jd.; £2778. 6s. lid. ; £1967. 12s. 7Jd. ; £3722. lis. 6|<i.; 
£66851. Os. 4^c2.; £79251. 16s. O^d.; £769861. 15s. 2ld, 

II. 491bs., lOoz., 13grs. ; 1931bs., 9oz., 19dwts.; 17571bs., loz., 18dwts., 14gn. 

12. 3oz., 2drs., 9grs. ; 232 lbs., 4oz., 4drs., Isc. ; 2461bs., 4oz., 2drs., ITgrs. 

13. 98 lbs., 10 oz, 13 drs.; 2 tons, 13 cwt, 3 qrs., 24 lbs., 8oz.; 2214 tons^ 
9 cwt, 2 qrs., 26 lbs. ; 153 tons, 9 cwt, 2 qrs., 2 lbs., 2oz. 

14. 176yds., 2ft,5in.; 199m.,2fur.; 166m.,7fur., 13po.,lyd., 2ft, lin.; 
125 lea., 2 m., 4 fur., 198 yds. 15. 185yds., Iqr., 3 na. ; 182 Eng. eUs. 

16. 181 ac, 16 po.; 87 ac, 2ro., 26 po., 14}sq.yd., 2 sq.ft., 9dsq.in. 

17. 85 c yds., 9 c ft., 575 c. in. ; 74 po., } sq. yd., 8 sq. ft, 53 sq. in. 

18. 304 gal., Iqt; 47 pipes, 55 gals., Iqt; 403 hhds., 36 gals., 7 pts. 

1 9. 260 qrs., 3 pks., 1 1 pts. ; 1702 Ids. , 6 bus., 1 pk. 

20. 28 mo., 1 wk., 19 hrs., 40 m.; 216 yrs., d9wks., 6d., 17 hrs., 51m., 51 sec. 

21. 35 yrs., 7 mo., 2wks., 3d., 13 hrs. 
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Ex. XXXV. (p. 107). 

1. £46. 14*. 6jjrf. 2. £93. 75. 8^. 3. £17. 19«. 8^. 

4. £339. 12*. 2^. 6. £1463. 7s. 2jjd. 

Ex. XXXVI. (p 109). 

I. £20. 8s. lOd, 2. £62. lis. 40. 3. 189. 14s. O^d. 

4. £888. Os. 2^c2. 5. £331. 19s. lljti. 6. £313.6s. Ijci. 

7. 4cwt., 3qr8., 51bs., 7oz. 8. 12fur., 36po., 1yd. 

9. 5ac., 2ro., 31 po. 10. 55qrs., 5 bus., Ipk., Igal. 

11. £77. 17s. lOJd. 

12. (1) 381bs., 4oz., 9dwt8, lOgrre. (2) 8591bs., 4oz., 6dwt8., Sgrs. 
(3) 6 tons, 16cwt., 3qrs., dibs. (4) 17 tons, 13cwt., 3qrs., 19 lbs. 
(5) 15 lbs., 8oz., 4drs., Isc. (6) 30 yds., 1 qr., 2na. 

(7) 1yd., Ift, 10 in. (8) 11 yds., 1ft., lin. 

(9) Im., 5fur., 36po., Syds. (10) 61ea., 2m., 6fur., 23po., 4yd8., 2ft 

(11) 7ac., 2ro., 36po. (12) 1 ro., 28 po., 288q.yds., 8sq. ft. 
(13) 1 cub. yd., 20cub.ft., 1305cub. in. (14) IStuns, 2bhds., 53gals., Iqt, Ipt. 
(15) 5 bar., 3 fir., 3qts. (16) 4 Ids., 4qr8., 7 bus., 3pk8. 

(17) 2mo., Iwk., 3d. (18) 9o, 36', 55". 

(19) £52. Os. 4id. (20) £1770. 7s. IJd. 

Ex. XXXVII. (p. 111). 

1. 18s. 4^. 2. £4. 4s. 11^. 3. £3. 13s. llfrf. 

4. £110. 18s. 7|d. 5. £1798. 19s. l||d. 

Ex. XXXVIII. (p. 112). 

1. £23. 7s.; £58. 7s. 6rf. 2. £11. 14s.6d.; £17. lls.9rf. 

3. £12. 15s. 7id. ; £16. 8s. 8Jd. 4. £13. 16s. IJd.; £22, Is. lOrf. 

5. £41. 16s. 8|d. ; £45. 12s. 9(i. 6. £79. 16s. 3d.; £95. 15s. 6rf. 

7. £1043. 7s. 5|(i.; £3825. 13s. 11 Jd. 8. £7579. 10s. lOd. ; £9328. 13s. 4d. 

9. £39389. 8s. 3|c2.; £120043. 18s. Sd. 10. £58402. 15s. 5id. ; £69218. 2s. 

11. £568135. 3s. 4<2. ; £649297. 6s. &2. 

12. £68236. 9s. 9 Jd. ; £90248. 5s. 2J(i. ; £102354. 14s. 8^ 

13. £379n3j 9s. 2id. ; £399745. 9s. 8Jd. ; £1222447. 9s. 7^rf.; £6011656. 5s. 8^^, 

14. 693 lbs., 2oz., Udwts., 16grr8.; 31 19 lbs., 5oz., 12dwt8., 12grs. 

15. 33 tons, 2 cwt., 2 qre., 25 lbs., 15 oz. ; 228 tons, 18 cwt., 3 qre., 13 lbs., 12 oz. 

16. 547 lbs., 5oz., 4dr8.; 3102 lbs., 3oz., 1 dr., Isc. 

17. 606 yds., Iqr., 2na. ; a570yds., 3qrs., 2na. 

18. 2 fur., lOpo., 1yd., 1ft., lOin. ; Im., Ifur., 14 po., 1ft., 2 in. 

19. 186ac., 3ro., 27po., 26|yds., 4ft.; 1903ac., 36po., 23yds., 8ft. 

20. 4571ac., lro„ 24po.; 40380ac., 2ro., 32po. 
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21. 577saU 2qts.; 14S41 ksL, 3 qts. 

22. Iddlds., 1 qr., 7 bus., 2 pks. ; 3681 Ids. 

23. 1 jr., l3wkB., 4<L, 8h., 34m.; SSyrs., 46wks., 2d., ISh., 6m. 

24. 571 tanSy 1 pipe, 35 gals., 3 pts. ; 7706tiiiis, 1 bar., 10 gak., 3 qtk 

25. 1691 bar., 17 gal., 2qts., Ipt; 33 135 bar., 30 gal., 2qis. 

26. £1053. 4i. lOid. 27. £16161. 

Ex. XXXIX. (p. 114). 



1- 


£19. 18(.2}(f.; 




£73.0«.Ud.; 


£378. 5i. Hid. 


2. 


£3^2.151. 0|^.; 




£1135.6s.6(i.; 


£6660. Us. did. 


3. 


£4259.7f. lli</.; 




£18457. 7s. 9f</.; 


£85187. 19f . 2d. 


4. 


£22079. lOf. 2idi 


• 


e2313a 18s. 3id, ; 


£85689. 10s. S^d. 


5. 


£6047. 18s. dd.; 


4 


£18143. 16s. 3d.; 
Ex. XL. (p. 116). 


£72701. 4s. ll^t;. 


1. 


£3. 18s. \d. 


2. 


£2. 2s. lid. 


3. £37. 14s.a^d. 


4. 


£6. lb. Ud. 


5. 


£61. 8s. 8d. 


6. £17.7s.3id. 


7. 


£13. 15f. 7 id. 


8. 


£62. 5s. ^d. 


9. £51. 3s.3id. 


10. 


£67. 4s. 5id. 


11. 


£35. 3s. 3id. 


12. £39.9s.6id. 


13. 


£1. 9s. 6^. 


14. 


£l.5s.2^. 


15. 6s.7id. 


16. 


£1. 3s. lO^d, 


17. 


6s.3^d. 


la £3. 13s.4d. 


19. 


£1. 14s. 2J. 


20. 


lOf. OJd. 


21. £77. lls.4id. 


22. 


£1. Os. 9i<f. 


23. 


£ia 16s. Bid. 


24. 12s. 9^1^. 


25. 


£7. 8s. 4jrf. t^7. 


26. 


£2. 13s. 4d. iJy. 


27. 17cwt., 12 lbs. 


28. 


3cwt., Iqr., Ulbs. 


29. 


7fflo., 26 d. 


30. 14d., 13h.,27in. 


31. 


31b8., lloz.,14t?dr8. 


32. 8Ib8.,] 


13 oz., 6^}fdn. 


33. 


2ac., 3 TO., 27 po., 


Wsq.yds., 7 sq.ft., l^sq. 


in. 


34. 


14 po., 128q.yd8., 


68q.ft, 1192V sq. in. 


35. If^ nails. 


36. 


7 bus., lt\rrpk. 


37. 


. £19200. 


38. £1920a 



1. £29. 7s. 9id. H^. 

4. £2.9s. 4jd. 

7. £7. 7s. 4id. J|«. 



Ex. XLL (p. 117). 



2. £21.4s. 4^d. 

5. £20. 12«. 4Jd. ^9. 

8. £4 6s. Ud 1^9. 

10. £6.7j.4id.f5|7. 



3. £1. 4s. 113d. j^9. 
6. £7. 10s.3Jd.JJg. 
9. £18. 13s. 4d.||g. 



1. £39. 12s. lid. 
4. £1.8s. lljd. 



Ex. XLII. (p. 119). 



2. £17. 17s.6d. 
5. 2s.2Jd. 



7. Iro., 29-94 per; £19. Os. 4jd. -30089. 



3. £2.0s. 6d. 

6. £1. Is. lid. 

a 2779 ac.; 277 ac, 3 ro., 24 po. 
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Ex. XLIIL (p. 120). 

I. 38. 2. 23. 3. 105. 4. 156. 5. 27. 6. 36. 
7. 66. a 288. 9. 186ffJ|f- 10. 256^1?. 

EX.XL1V. (p. 121). 

1. £37. 18«. lid. f g. 2. £26. 12». SgV*^. 

3. £2314. 17«. 10]^^. 4. 79 ac, Iro., 26 po., 17|yd8. 

5. 25m., 5fur., 15po., 4i^yds. 6. 1994 tons, 20| lbs. 

7. £404. 4s.8i. 8. 44cwt., 3qr8., 7|lbs. 

9. £2. 10«. 6id. 10. 17yr8., 3 mo., 1 wk., 2d., 6itlf irs. 

II. £1. 12*. 7if|fy(i. 12. 24yd8., liJf na. 

Ex. XLV. (p. 127). 

1. 156 fl., 1560 c, 15600 m.; 63*20., 632 m. 

2. 309-5fl., 3095c., 30950m. ; 961'29fl., 9612-9c., 96129m. 

3. 180-65fl., 1806-50., 18065m.; 9-25fl., 92-5o., 925m. 

4. 100-01 fl., 10001 0., 10001m; 460*25 fl., 4602-5 c, 46025 m. 

Ex. XLVI. (p. 129). 

1. (1) £264. Ifl. 3o. 5m. (2) £552. 7fl. 7o. 7m. 

2. (1) £3. ifl. lo. (2) Im. (3) £1. 6fl. 5m. 

3. (1) £384. Ic. 5m; £4838. 5fl. 8c. 9m. (2) £16. 6fl. 5c.; £932. 4fl. 
(3) £30076a 2c. 5m.; £2786492. 8fl. 8o. 

4. (1) £38. 9fl. Ic. 5m. (2) £978. 6fl. 6o. 4m. (3) £46. 3fl. 6c. 

Ex. XLVII. (p. 129). 

I. 

1. 806974}; 16946464}. 3. £26497. 7s. 11 (£. 4. 80^. 

5. £143. 4«. lO^cZ. 6. £1712. 7. 135. 8. 54gal. 

IT. 

1. £37.12».8}d. 2. £5986.0s.8d. 3. 90090; 17920000. 

4. £2. 4s. 3a.; £L9t.6d. 5. £55i. 3s. 6d. 6. £8764. 

7. 56 dozens. 8. £1. 8s. 

ni. 

1. 68IbB., 13dwt8., 8grB. 2. 116 yds. 3. 3130. 4. 17s. 8c2. 

6. £887. 4s. 7. 6 guineas, 12 guineas, 36 guineas, 144 guineas. 

8. £3. 6fl. 9 c Im. 
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IV. 

2. 37 years, and 14 years. 3. 1771. 4. \9s. 5. £617. 3fl.2e.6m; 
£25. 3 fl. 4 c. 6 m. 6. 19 gal. 7. 1000 perches. 8. 16225866. 

V. 

2. 4752000000. 3. 40jg dozens. 4. £3105. 7«. 6d.; £443. 12«. 6d. 

5. 195||-guineas. 6. 216000. 7. 6t.^d, S. £384.56. 5c. 8 m. 

VI. 

1. £46.145.6(2. 2. 4 yds., 1ft. 3. £372. 10s. 7}^. 4. £5. 

5. 15«. 6d. 6. £1. 13s.; I6s. 6d, ; 5s. 6d. 7. lOOOOa 8. 425quarfeeE8. 

VII. 

1. 5260320 min. 2. 15ton8, 15cwt., Iqr., 161bs.; 48m., 5fur., Ipo. ; 
154moidore3. 3. 26§yds. 4. 1205§f]^days. 5. £3. Us. 2d. 

6. £19175; £45950. 7. 112grallons. 8. 2s. 6d. 

VIII. 

2. 81bs.,4oz.,4^ffdrs. 3. 2s. Ud. 4. £211050. 5. £784. 5i. 9d. 

6. £1311. 16. 8c. Im.; £505. 9m.; £5727. 8fl. 8m. 7. £1094. 19s. Sd. 
8. £108. 

1. May 1, 1769. 2. 19800. a 71b8., 8oz. 4. il has to 

give B £42. 15s. 5. 20jf?sec. 6. 144540. 7. Shrs., 7m., 128ec. 

8. d£5791. 10s. 

1. £809424. 2. He will have saved £8112. 3. £1. 5s. 

4. £56260. lis. 6(f. 5. 9fl. 2c. 5m. 6. 20th Oct. 1855. 

7. £238.5s.5|d. 8. £115. 12s. 3d. ; £6011. 17s. 

XI. 

1. £1605. 7s. lid. ; £2334. 6s. Id. ; £2903.0s.5d. 2. £23. Ss. 3^^. 

3. 255^. 4. 2s. 5. £8364. lis. 8d. 6. £1. 3s. 2Jd.^|{^. 

7. 801bs., ISflfoz. 8. £186. 4s. 2d.; £93. 2s. Id. 

xn. 

1. 36. 2. lls.lOJd.f^^. 3. 235i%mo. 4. £114. li. 3d. 

5. 1-2113. 6. 6s. 8d. 7. 6 men, 12 women, 18 boys. 

8. £990. 15s. (^d. 
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Ex. XLVIIL (p. 140.)'. 

1. (1 ) It, 6d, ; 13s. id, ; 12s. 6d. ; 15s. 9d, ; 17s. 6d. 

(2) £\,2t.6d.; £l.6t.Sd.ilHd.', 8s. . (3) ls.l(2.;d|<f.^ 4i.; 4d.; lt.6d, 

(4) 18s. 2Jd. fg.; jCI. lis. 3(f.; 10s. 3|(2. fg. ; £90. lb. 3d, 

(5) Is. lOd. ; £1, 16s. 4i<2. it?. ; 4s. 7d. ; Is. U^d. iq. 

(6) 7s. 8Jd.; £3. 17s. 3d. ; Is. 4d. ; £2. 2s. 

(7) £2s. 6s. 8d. ; £3. 14s. 8Jd. f g. ; 8s. Pjd. f fg. 

(8) 1 qr., 7 lbs. ; 12 oz. ; 6 fur., 88 yds. ; 2 ro., 20 po.' 

(9) 3 fur., 25 po., 2 yds., 1 ft., 6 id. ; 7 hrs., 12 mi. ; 2 ft. ; 3 qra., 24 lbs. 

(10) 7 lbs., 9 oz., 9f drs. ; lib., 9oz. ; 2grals., Iqt., 1^ pt. ; 4ac, Iro., 2po., 3yds. ; 
lft.94iiiii. 

(11) dbhds., 22gals., 2qts. ; 2tuiis, Ihhd., 31gals., 2qts.; 6bii8., 3pks., l^gals. 

( 12) 211ds., lcomb,2bus., 2pks.,lgal., 1 Jqt ; 3 cub. yds., 5 cub. fL, 28lff cub. in. ; 
£9. 17s. 9d. (13) 5 hrs., 36 mi., ; £2. ; 16s. lOJd. 

(14) £2. 16s. 3d. ; ls.4Jd. JJ^g. (15) £4. ; 6s. 8d. 

( 16) £99. 17s. OJd. ; £2. 7s. 6^d, 

2: (1) £1. Is. 2d. (2) 8s. 9id. (3) 3s. IJd. ^g. (4) Is. lljd. 
(5) 8s. lid. (6) £4. Os. 4|d. (7) lis. S^d. §g. 
(8) £1. 6s, 1 Ijd. ^q, (9> £1. 12s. 2Jd. f ^g. 

(10) 10s. Hid. ^g. (11) Us. 9d. (12) £6. 15s. lO^d. ^g. 

(13) £12.2s. lliUd. (14) 12 cwt., 2qr8., 141bs., lOoz., lOfdra. 

(15) lib., 1 oz., 12dwts., 5J gra, (16) 4fur., 39po., 2 yds. 

(17) 5 cub. ft., 110|f cub. in. ( 19) 4 m., 4 fur., 1 po., 1} yds., 5f in. 
(20) 7yr8.,24wks., ld.,34m. (21) 4ac., Iro., 23po., 3iyds, 

EX.XLIX. (p. 142). 



1. (Dg; 1^. 


r2) 1. 27. 
^^^ 12' 160* 


^ ^ 216' 16' ^*^ 8' 504' 


^^^ 40' 250* 


,„ 147 559 
^^^l6' 651* 


^7) 7 . 20 103 . 495 
^^^ 162' 63- ^^ 2240' 2 * 


11 2560 
(9) 28' 1 • 


MAS 59 3 
^^"^64' 1100* 


(11) ^^^ . ^^7 
^''^ 10560' 11664' 


(12) ^ • ^^^ 
^^^^ 15' 480* 


^^"^^ 1120' 1920 


\ 04) i. ^^^ 
^^38' 3840* 


(15) ^^^ • " 
^^^^ 10368' 576* 


;,« 9269 3 
^'^ 480--' 8- 


(17) ^^ . i? 
^ ^2880' 480' 


^^^^20' 1123* 


09) |; T- 


,^. 3025 36 


o n\ ^ 1 
• ^ ^ i6' 60* 


f2) -^. -1 
^^^ 147' 40* 


/ox 63 42 ... 21 5 
(^) iob' T • W 50' 6- 



(7 
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^^^3i 49' ^**^400' 3360' ^^^ M6' 2ii2- ^®^ 6' ll" 

^^^25' 176- ^"^2240' 184' ^"^80* 25* ^^^Mw' TO* 
,,„, 1225 6 .... 6 3 /,cN I 4 ,,-. 611 288 

^^^^ 230i'' 81- (^^) 6' V ^^^^ 18635 25' ^^^ lOOO' IS^" 

^•(^>i- (^)i^V (^'ii- (*)S- (^)f- ^64^- 

^213 (Q. 2822400 39 11 



Ex. L. (p. 146.) 

8 11 

1* 7^ ^^ ^ crown b the greatest, £— the next, and ^r;; of a guineft is the 

least. 2. The first two are equal, the third less. 

3. 23 of a day by ^^^hr. 4. j^. 5. ^g. 6. — . 

^' 1600' 32- ^- 400' *"• 20 • 

Ex. LI. (p. 160.) 

1. (1) 9s, i 3s. 4Jd.; lis. 6Jd. '99689. 

(2) 5s. Hd. ; 15». ir088d. ; 14«. 4Jrf. 

(3) 1*5.0«. IJd.; 3i. lOJd. 'ISg.; lb. 

(4) 13*. IJd.; 7». 7Jd. -489.; 2«. 7Jd. 

(5) li. 2Jci. -166714.; £2. 15«. 3id. -8128^.; 17i. 6Ji 

(6) £3. 0». llfd. -049.; £4. 5s.; 5s. 9-12d. 

(7) 19«. Bid. ; Is. OJd. ; £2. 17*. SJd. 

(8) £1. I85. 9id. -1929. ; £3. 4s. 2d. ; £1. Is. Id. 

(9) 2ni., 1100yds.; 2 d., 12hrs., 55'. 21" ; 7oz.,4dwt8, 

(10) £24. 12s. 6*24999936cf . ; 4^ lbs. 

(11) 3 qrs., 11 lbs., 4*56192 oz.; 8 lbs., 3*26402.; 14 po., 2 yds., 7*2 in. 

(12) 4 tons, 3 cwt., 1 qr., 6 lbs., 2*56 oz. ; 3 cwt., 2 qrs., 14 lbs. ; 8 sq. po. 

(13) 3 lbs., lOoz., 5*568 grs. ; 2 qrs., 3 bus., 3 pks. ; 14 cwt., 12 lbs., 12*96 oz. 

(14) 3ro.,14po.; 63gals. (15) 37 po.; 9d., 15hrs. 

(16) £506.65. 6d.; 19qrs. (17) 7ac., 3ro.,20p.; £3. U 7Jd. 

(18) £5.0«.3id.; 2 m^ 115 yds., 2*052 ft. 

(19) 138q. yds., 1 sq.ft., lll*6sq. in.; £126. Is. 2*2465rf. 

(20) 4m.,6po., lyd.,2ft.|ll*97696in.; £16. 16s. 6i(i. -69. 
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2. (1) 7<.8d.; 95.5(2.; 5oz., 12dwtB., 16grs^ 

(2) 15s. 6d.; l«.5Jd.; 13s. M- (3) 6s.; £2. !&. 2d. 

(4) £6. 13s.; ^9. 10c.3}(i. 

(5) 68q.yds., lOSsq.in.; 3fur. 10po.3ydB.2ft.; 20d., 6hra. 

(6) 8^ac.; 20hrs., SOinL 

3. 7i.; 10».6d. 4. jgl. 10s. 6. (1) £2.16i.5Jd. 
(2) £83.7j.2}rf. (3) £1.2*. 9}^. (4) 5s. 7-012d. 
(5) 152wki.,5d.,101irs.,54]^sec. (6) lro.,39po.,281sq.yds.,i%sq.in. 

6. *0231 of a guinea* 

Ex. LII. (p. 154.) 

1. (1) -31^; -435416. (2) -23125; '796875. (3) -675; -003125. 

(4) -503125; -0572916. (5) -08472; -677380951 (6) -375; -694. 

(7) 1-35; 1-46875. (8) 3*590625; 1-43625. 



(9) -2232i42857; -857142. 

(11) 350-90; 1-32531 

(13) -034375; -30016741 

(15) •2785493827160; -875. 

(17) -67857145; -0002546296. 

(19) -000015; 5-857142. 

(21) 1-916; 14-24. 

(23) 75-789 ; 5212-307691 

2. (1) -45 ; 2-i42857. 
(4) -225; -511. 
(7) -288; -546875. 

3. -3821 4. -0475. 5. -094. 6. !l027. 7. 1-694.... 

8. 2s. M. ; -45. 9. -3140625. 

10. (1) 2c.5iii. (2) 4c.l}m. (3) lc.8im. (4) 2fl.5c. 

(5) 5fl.2c.5m. (6) 8fl. (7) £5.6fl.2c5m. 

(8) £54.3}fl. (9) £20.9fl.8c.lim. <10) 7 fl. 6c 9-7916 m. 

(11) 7f).3c.4in. (12) £2.7fl,9c. 6|m. (13) £3. 4c. 9m. 

Ex. LIII. (p. 160). 



(10) 1-365; -0000625. 

(12) -22083; 48*083. 

(14) -27329545; -072916. 

(16) -4027; -61875. 

(18) -93; -82285714. 

(20) -0334821 ; 82-6. 

(22) 114-54; -000643 

(24) -01875; -805; -7317. 

(2) -148809523; -3. (3) -28125; -013671875. 

(5) -00243... ; -000080... (^ •000304...; -065625. 



1. £m.l2t.6d.i £36.4s.6d. 

3. £9. 15s.; £35.7s.0Jd. 

5. £n:ss.4d.i £io.u.nid. 

7. £106. 17s. 6d.; £2600. 19s. lOd. 



2. £49.3s.8(f.; £5. 14i. 

4. £271.5s.4J.; £172. 15s. 10c2. 

6. £234. 12s.; £927. 13s. 6ir. 

6. £651.4f,6(?.; lis. 
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9. £254.7f.6d.; £6899. 14s. Id. 10. £170. 13s. 23^.; £790. 17«.9^. 

11. £2005. 16s. 8d.; £669.3s.9<i. 12. £837. 3s. 11 ^ci.; £398. 13f.^(L 

13. £14842. 16s.; £1737. 18s. 93(i 14. £720. 3s. 4}^. ; £2358. 16i. 9i<i. 

15. £27820. 18s. 3(;.; £82654. 9s. Id. 16. £39061. 8s. 51d.; £247968. 12i.^(f. 

17. £250014. 13s. 8}^.; £44359. Is. 10}d. 

18. £16982. 14s. 7i<L ; £4981. Is. Ij^i. 19. £1075. 8s. 8c2. ; £2173. Is. Sii. 
20. £552. 14s. 5ld. ; £981. 19s. 7d. 21. £1927. 16s. lOid. ; £1903. 18s. 8iil. iq. 

22. £11342. 13s. 53fifd.; £5498.9s. 10J(f.^<7. 

23. £69241. 9s. 13^. ; £24617. 6s. IJd. if 7. 

24. £19. 7s5J<i.|^g.; £144. 14s. OJd.Jg. 

25. £51. 12s. 9H ig. ; £986. 17s. 10(2. 

26. £1775.9s.8Jd.|g.; £831. 3s. 2i(i.^<y. 

27. £10689. 17s. 8id.ig.; £12126^ 7s. ll}d.§g. 

28. £12. 15s. 11 H 29. £215. 16s. 8}^. 30. £89.6i.li<L 
31. £467. Is. 6}d.fg. 32. £12. 5s. lOJd.fg. 33. £2. 15s. 11 Jc/. 
34. £l47.16s. ll^d.^^. 35. £230. 16s. 8^(2. J9. 36. £4.9s. ^d.^. 
37. £62.8s.6^d. 38. £14. 19s. l(^rf. 39. £595.6fc lljd.^. 
40. £51.8s.0ft<i. 41. £308.6s.8}d.fj9. 42. £33. 8s. SJd. JfJ^. 
43. £8. 3. 4J(i. i9. 

Ex. LIV. (p. 17a). 

« 

I. 3sq.yd8., l8q.ft.,60sq.in. 2. 2388q.ft.,90sq.in. 3. 31sq.ft,878q.iiu 
4. 52§fft. 5. 32 ft. 6. 17 ft., 8 in. 7. 90^ planks. 
8. 683sq.yds.,2sq.ft., 125sq.in. 9. £62. 5s. 5(2. 10. £3. Is.5<i. 

II. £3. 15s.6Jd. 12. (1) £11. 15s. (2) £11. 6s. 5d. (3) £5.0i.7Jd. 
la (1) 273 sq.ft., 63 sq. in. (2) 396 sq.ft., 60 sq. in. (3) 144 sq. ft., 8'. 5". 3^. 
- (4) 877 sq.ft., 10'.5",r".6'"'. . (5) 42aq.ft.,6'.6". rMl"". 

(6) 2893 sq.ft., 8'. 4'M0"'. (7) 2748q.ft.,4M0".9"". 

14.. 221^1 yds. 15. 26 yds., Oft., 4 in. 16. £10. 

17. (1) £5.2s.9Ji (2) £13. ls.6id.Jg. (3) £12.l2s.6Jd. 
. (4) £11. 15s. 6Jd.Jg. (5) £13. 16s. 7^- 

18. (1) 658 cub. ft., 936 cub. in.; £24. 13s. lOid.Jg. 

(2) 4 cub. ft., 1088 cub. in.; £200. (3) 64 cub. yds.; £2. 8s. 

(4) lcub.yd.,10Jcub.ft. (5) 826 cub. yds., lOJ cub. ft. 

(6) 253a^«^cub.ft. 

19. 436 sq. ft, 136 sq. in. ; 4915 cub. ft., 1080 cub. in. 

20. 136yd8.,2ft.,8in. 21. £183, 12s. 4d. 

22. (1) £6.10A«. (2) £4.14s.5id.k. (3) £1. 15s. 6|d. |f 9. 
(4) £3.11s.9d.; f30.5s.l4d.; £5, 8s. 4d. 
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2a ie6yds..2ft.; £6.55. 24. 9ft. 25. £25. 7s. 2d. 

26. ifHyds. 27. 968q.ft., QSsq.in.; £4,4t.l^d. 

28. 156 sq. yds., 2 sq. ft, 36 sq. in. 29. 334 yds. , 2^ ft. 

30. 39l8q.yds.,7sq.ft., 12 sq.m. 31. 314icub.ft. 

32. 18ft., 9iii.; 14ift. 33. 1169Bq. ft.; £48. 14f.2d. 

34. 11520 bricks. 35. 64tons,9Gwt., 71bB. 36. 7^rod8. 

37. 4s,l0id,]iq. 38. £9. 19f. 8i(£. I9. 

39. 20yd8 long, and 4 yds. broad. 40. 12 J ft. 

41. 9yds., l^ft.; £1. 15f . 5Jd. f 9. 42. 247^cub.ft. 

43. 4)f yds. . 44. 146625 stamps. 

45. 256|sq.yds.; £15. 13s. 9J(i. §g. 46. 120000 bricks. 

47. 22} ft. 48. 5044 bricks. 49. £69. 10s. 8(2. 

50. 182250. 51. £51. 9s; £126. 18s. 3d. 52. 12 ft., 6S? in. 

53. £37.0s.(^. 54. 469^^^^ gab. 

Ex.LV. (p. 183.) 

.1. 

1. 10-51384615. 2. £64.4*. 3. -625; -3125. 

4. £246. 6s. 7f(2. ; £578. 19s. lid. 5. £562. 3s. 2d. 

6. £6]3.2s. 8<2. 7. £236. 8s.6d. 8. 15s. 

. 9. 2 francs, 8 centimes. 10. 10 wks. 

1. Y^. 2. 1668|f metres. 3. ^'s shaie=r £ll.8s.^<f.f^., 

B's share « £12. 17s. l^d. f g., C*8 share = £15. 14*. 3i<i. ^q. 4. '0025. 

5. £5118. 2s. 5d. 6. lOd. 7. 3361'3...rey. 8. £4.nsiiid. 

9. 5Vthrs. 10. 74|]^hr8. 

m. 

1. 15cwt, 2qr8., 211b8.; £ll8.3s.7d. 

2. 8*495 ; 8 chains, 4 chainlets, 9 links, 5 linklets. 

4. 8d.; £3. 17s. Id. 5. 5 mo. 6. £66. 19s. 9J<i. 

7. 19s.5id.Jg. 8. 365-2425 days. 9. £50. 10s. 

nr. 

1. 26973. 2. -0219238095. 3. £138. 17s.9Jd.; £236;2s.25d. 

4. £36. 10s.8id.fg. 5. 9 days. 6. £4.4s.2id.; ds.O^d. 

7. £395. 19s. 2^. ; £116145. I6s. 8d. 8. 1958q.yds. 

9. A*8 share ^ £600, J3*s share := £480, Cb share « £320. 10. 8s. ^ 
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V. 

42 225 81 
1. 374 quotient, and 446 remainder. 2. — , ^, •, 1^^* 

3. 334if80Y. 4. £15468750. 5. 3|hn. 

6. 35cub.ft.; 4ft.,7^in. 7. lOhrs., 12m. 8. V^days. 

9. £4. 14f. 2d. 10. 15s. in the £. ; £386. 14f. 4}^. ; £305. 5c ; £220. 

VI. 

1. £95335. 17f. 9d* 2. £986. 3. 10 yds., 11 in. 

4. 1512 francs. 5. U. 6. lOd. 7. 9d. 

8. £2.8s.8d. 9. 635^ hrs. 10. £1000. 

vn. 

1. £2. 5s.6d.; s^hui '^^^^ 

2. 16; £4.19«.; £9. 18«.; £19.165. 3. 129fff yn. 

4. 5iJ^days. 5. 1200 men. 6. £172.0s.9}d. 7. £300. 

9. 98. 10. 10234 fir., 66 1 cent. 

vin. 
1. £536. 145. 9d. 2. 15jJ. 3. A. 4. £203. 16f. 24. 

5- riW; -00234375. 6. 14 acres. 7. 8 cwt, 374 lbs. 8. 67flui, 
9. 65. 8d. 10. £79955.35.44. 

IX. 

1. 2143. 2. '4 ; HH. 3. Yes ; 145. 4. 80 days. 

5. £19. 8fl.7c. 7m.; ^ym. 6. 78yd8., IflL 7. 45. 

8. The English hen. 9. 45 men. 10. 160 boys. 

1. -661; -017; 11-2. 2. 5^. 4. £19.15.1044. 

5. 6643% yds. 6. 6rf. 7. £26. 145. 94.; 6s. 8. 26 yds., 4 in. 

9. £66.a[j. lljfjfi. 10. 24 days. 

1. -682706768917293233; £24.165. 234. ^g. 2. 104. 

3. £104.165.44. 4. I5. 4J4. 5. 21 in. 

6. 25; 12-5; 5; 25; 1-6; 1-25; 2083. 7. 25^fr.; 213; aOjf}. 
8. 51 days. 9. 800,000 sheets. 10. 240 sov.; 7205.; 9604. 



/ 



APPENDIX. 



nsQ] 



1. £14.85. 
6. £8. 5s.9d. 
10« £4.l0t.Sd. 
14. 9t,6d. 
17. £690. 
21. £1500. 



Ex. LVI. (p. 206.) 

2. 72 yds. 3. 15$. 9d. 4. 182 ac. 5. £41. 17<. 

7. 40wk8. 8. 12. 9. 12cwt., 3qxB. 

11. £18. 12. £7. 10s. 2id. la £30. I2s. 6d. 

15. llqrs., 5bus., 2pk9. 16. £75. 16i. 6}(2. 

18. £25. ls.8d. 19. nt.6d. 20. 4fl. 3c.7}m. 

22. £33. 7fl. 23. 8rf. 24. £2. Ifl. 25. 60. 



26. 8 days. 27. 3-8709...days. 28. 4677} yds. 29. £5012.2fl. 3c.7im. 

30. £104. 16s. 4d. 31. 18 days. 32. £47. 18s. 6(£. 33. 8 men. 

34. £5.6s.8<2. 35. Qd; £3. lis. Id. 36. £6.4s.3|d. 37. 24yds. 

38. 3mo. 39. £172. 40. £4. 7fl.2c.5in. 41. £92.8s.2f<^. 

42. 11yds. 43. £425. 5s. 44. l|i days. 45. 6 c. 8} m. 

46. £8.l4s.lljd.|^g. 47. £175.7s.7id, 48. £14. 14s. 49. £100. 

60. 9s. Oid. 61. £1682. 52. £2710. 6s. 34. 53. 10h.40'. 36^", 

64. 70 ft. 8-232 in. 65. 9s. 8^(2.; £58. 13s. 3<2. 66. 4^cwt. 

67. £747. 10s. 58. £4. 10s. 59. 5s. 6d. 60. 15lir8. 

61. £40. 8s. 3d. 62. £157. 10s. 63. 208 djjays. 64. £1. 9fl. 5c. 

65. 10} days. 66. 65^ yds. 

68. 63^\ft:' before 4 o'clock. 
71. 4166§yd8. 72. 2400001b8. 
76. 168 lbs. 76. Monday fortnight, at 6h. 36m., p.m. 77. 72 yds. 
7a 13s. 4d. 79. 466650 lbs. 80. 100 days. 81. £26000. 
82. £18. 10s. 3d,, nearly. 83. 80 days. 84. £211. 19s. 3d, 
85. £4. 4s. 86. 9} yds. 87. £39. 9s. 2}^. f 9. 88. 207; 82. 
89, 3 days. 



67. He loses 3id. 
69. £760. 70. 70 days. 

73. 2240j|f^. . 74. £94. 10s. 



1. 15 men. 
^« 19|^bas. 
9. £326. 13s. 4d. 
12. llcwt., 3qr8., 
16. 3d., 6hrs. 
20. 9 days. 
24. 2400 men. 
27. 48 days. 
31. 8ft. 

35. £97. 0s.'4td. 
39. £509. 12s. 



Ex. LVII. (p. 222.) 

2. 7 men. 3. 66 days. 4. 7200 soldiers. 

6. 600 ac. 7. 18jffmi. 8. 9ifcwt. 

10. llmo. 11. £61. 18s. 5d. 

14 lbs. 13. 12hrs. 14. 8j^wks. 15. £20. 

17. lOhrs. 18. £50. 8s. 9d, 19. 600 reams. . 

21. 8wks. 22. 64 days. 23. 350 men. 

25. 47 tons, 17cwt, 661bs. 26. 324 men. 

28. £332. 5s. 2^ d. 29. 2268 cub. ft. 30. 13s. 4rf. 
32. £2. 3s. lid. 33. 1320yds. 34. 18jf ft. 

36. 35 days. 37. 19'36 days. 38. 4^3 lbs. 
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Ex-LVIII. (p. 228.) 

1. (1) je4. 5«. (2) ^12. 8*. (3) de45. (4) £7i; 5c 
(5) £74M8«. 6(2. (6) ^167. (7) £75. 12s. QJd.f^. (8) £6. 18s. KM; 
(9) £17. 14*. 6d, (10) £1. 4». S^d. iq. 

2. (1) £1085. (2) £3215. 16s. 8(2. (3) £1318. 5fl. 3 c. 4|in. 

(4) £166. 10s. OJd. ^q. (5) £2249. 13s. 2J(f. i^. (6) £1615. 6s. 10i<2.}^g3g. 
(7) £416. 10s. 3J(i. J^^. (8) £1939. 7 c. 3-828125m. 

a (1) £48. 2s. 6(2.; £423. 2s. 6(2. (2) £72. lis. l}(2.; £519. Is. 1 id 

(3) £4. 16s. 3(2.; £224. 16s. 3c2. (4) £27.19s.0l^; £271. 9fc OlJtL 

(5) 2s.4^V'i-; £10. 12s. 4,^^. (6) £54.3s.a^.; £739. Is.S^ft^ 
(7) £1. 2s. 6^(2.; £43. 2s. 6,^(2. (8) £31. 18s. fiJcl-iff^.S 
£352. 13s. ^d.iiiq, (9) 6s. Ijc2. nearly; £34. 16s. 1}(2. nearly. 

4. £32.4s.C^(2. 5. £20. 6. £2000. 7. £567. lis. 4^c2. 

Ex. LIX. (p. 230.) 

1* £125. 6s. 8(2. 2. 4 per cent. 3. 5 years. 

4^4| per cent. 5. 17 yrs. 6. 3} per cent. 

m £560. 8. £91. 13s. 4(2. 9. £345. 17s. 6c2. 

Mo» 5§ years. 11. 4j per cent. 12. 20 years, 

13. £315. 10s.:8(2.; 2^ years. 14. £225. 



z' 



Ex. LX. (p. 232.) 



1. £163. 4s. ,, 2. £893. 8s. 4i(2. 3. £16. 8s. 10J(2. 5^^. 

4. £787. 8s. l^^\i\^(2. 5. ^.2s.5id.T^. 6. £1. 5s. 7i nearly. 

7. £16. 8s. 9J(2. nearlir. 8. £1942. 4s. 9 J(2. nearly. 9. £714. 8s. 7i(2. Jfg. 

10. 4s. 2J<2, iq. 11. £350. 8s. 5(2. 12. £205. 8s. 2it8 Jd. 

13. £90.14^. 14, £240. 15. £l-57852a 

Ex. LXL (p. 236.) 

1. (1) £270. (2) £245. (3) £666. 13s. 4<2. (4) ^£280. 

(5) £450. (6) £382. 148. lOjIff (2. (7) £558. Os. Ilff2. (8) £1260. 
(9) £34. 9s. 7jjf(2. (10) £1239. 3s. l|^. (11) £2000. 

(12) £262. 48. 5i(2.Jg. (13) £765. (14) £462. 9s. 5^^t2. 

(15) £400. (16) £1953. 2s. 6(2. 
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2. (1) \6s. 8cf. 
(4) ^1. It. 9§^ 

(8) £48. 95. 

(11) 2«. 11<2. nearly. 

(15). £2. St. 8d. 



(2) £30. 7«. 6d. (3) £2; 12». 3ffrf. 

(5) £7. (6) £5. 11*. 5|frf. (7) £140. 

(9) £16. Ih. 8|^. (10) £1. Os. 6^^. 

(12) 15i. 3jifff?ti. per cent. (14) 20 per cent. 

Ex. LXII. (p. 240). 



1. (1) £3800. 
__(6) £597. Os. 3j1fd. 








\ 



(2) £800. (3) £525, (4) £950. (5) £4300. 

(7) * £1059. 12ilx»- (8) £5050. (9) £2234^^. 

1600. (11) £3091. 10«. 2^d. (12) £10566. 0«. 9^d. 

1) £2418, (2) £1488. (3) £2775, (4) £1834. 

«);4«.9fd. (6) £1444.10s,2Jd.fg. (7) £2450. 6«. (8) £972.10«. 

' £36. (2) £240. (3) £55. 6 fl. 8 c. 7 J m. (4) £78. 15«. 
1&, lliJrf. (6) £112. Os. dll^d. (7) £159. 12*. 

8«. Ijffrf. (9) £178. 15s. 2^^d. 

£1700v (2) £6432. . (3) £1800, (4) £1739. 
. 2s. 6d. (6) £875. 7s. 9id. 

£3. 5s. llH*^. (2) £3. 14s. 5|^d. (3). £4. 13s. iff J(/. 

7. £3. 6s. 8d.; £3. 15s.j 8s. 4d- 
" 9. 775; £1542. 17s. ifrf. . 10. £1000. 

12. £1575. 13. £104. 8s. 4d. 

16. £2. 10». 16. £175; £170. 9s. ifjd. 

18. £2729iJx; £5. 10s. 3^ti. 
20. £6. 5s. 
per cents.; lO^d. 22. £7, I5s, Ad, 

L3s. 4d. 24. The Railway Shares. 25. £22. 2s. 6d, 

er cents.; £13397. 10s.; £13980. 27. £12319. 6s. 3^d. 

£6310. 2s. 6d. 29. £32. 5s. " 30. 85}. 

^ . 7jtd. 32. £20,0Q0 ; £225000. 

Ex. LXIIL (p. 246). _^ 

% Ud, 2. 8s. 8<f . 3. £78. Os. lOcf. 

^ins £16..l2s. 6d. per cent. 6. 4Jd. 6. £9.2s. Sfffd. 

^7s. OJd.ffg. 8. £10. 14s. %d.fg. 9. £10. 5s. 

:Ss. dd. 11. £30. 12. 5s. 3^. ; 5s. 6d. 13. 8s. 9d. 



13s. 

\s. 9iJd. 
s. 

• Itot"' 
£11970, 

er cents. 
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14. £37. If. Hid. ^9. 15. £25; £2. 2«. IJd.^. 16. £27. 

17. 14*. 4id. 18. £3. I81. 19. 4«. 7}rf. 20. £27. 

21. £648. It. 6d, 22. £3. 7«. 6d, ; £14. 5s. 8 Jd. f ^. 

23. £96. 7f. 3^. 24. £16. 25. 1«. 10{d. ; 2s. l|(i. h. ; 3^94. 

26. £550. 5s. llYJir<i.; £18. 6s. lOyVW- 27. £96.12*.; 12f, 3id. 

28. 30 quarten. 29. 12} per cent. 30. £40. 

Ex. LXIV. (p. 262). 

1. 6, 28, and 38. 2. £4. 3s.9d.; £1.3. 8s. 3. 516, 860, 1204» 

1892 ; £149. lis. 5^.; £179. 9s. 8^^^.;^ £I7a 18s. 9|fd. 

4. £179. 8s. 9d.; £142. 9s.; £99. 3s. 4d. 

5. 12cwt., 30y\lb8.; 3cwt., 303^1b5.; 2cwt, 50l$lb8. 

6. £396; £324. 

7. 11 16*7744 lbs. of oxygen, 969*136 lbs. of carbon, 1540896 lbs. of hydrogen. 

8. £3250; £2166. 13s. 4d.; £1083. 6s. 8d. 9, £350; £450. 

10. £12. lOs., £12. 10s., £25, £50. 

11. A*s share = £5000, B*8 share = £3750, Cs share =: £3125. 

12. £1350. 13. 5|^ months. 14. 4| months. 15. 12 months. 
16. £3. 10s. 17. £126. Us. 3d. 

18. A ought to have £80, B £90, and C £84. 

Ex. LXV. (p. 265.) 

1. 35641 francs, 6| centimes. 2. £1271. 13s. ^^^^(fd. 

3. 1246 pias, 6|} rials. 4. £566. I3s. 4<2. 



5. 33s. 4d. 6. 1 milree = Si^d. 

7. The direct way. 8. JS 19. 10s. 7^(2.; 25 francs. 

9. He gains £11. 5s. 10. Through France. 



Ex. LXVI. (p. 263.) 

1. (1) 17; 24; 38; 64. (2) 81; 145; 416. (3) 314; 193; 108. 
(4) 999; 989; 908. (5) 5432; 3789; 2312. (6) 15367; 531441 ; 16807. 
(7) 543200; 2039750. 

2. (1) 12*96; 5-37; 240-1. (2) -69049; 6*2573. (3) -207; '0374; -0451. 
(4) 2403; 2*403. (5) 347*6905; 490*304. 
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3. (1) 4; 1'2649...; '4; •1264 (2) 16-3492...; -3162...; -1; 2-2360...; 

•7071 (3) -02; -0284...; 19«4901 (4) 4J; 12-4007...; -6773...;—. 

(5) -7745...; -2425...; 1-4719...; -8819 (6) 15-4919...; 1^; 

4-8062 ; 6*4807 

4. -04375;^. 5. 1400 yds. 6. 74Jyd8. 7. 255yds. 

8. 28Jyd8. 9. 45 yds. 10. 84jft. 11. -07122; 98 yds., 1ft., 1 in. 
12. 90nules. 13. 47-5...ft. 14. 105. 15. 543*2 yds. 

EX.LXVIL (p. 271.) 

1. (1) 12; 15; 31, (2) 38; 48; 67. (3) 88; 93; 98. 

(4) 134; 411; 203. (5) 631; 305; 364. (6) 258; 638; 975. (7) 3002; 6031. 

2. -73; 319; 45*7; -097; -124; -029. 

3. (1) 1-442...; -m..; -316 (2) |; ^; 3546 

(3) 7f; 1-930...; 1-442 (4) -046...; ^425. 

4. 6*16; 1-232. 5. Each edge = 27-2 in. 6. 1369sq.ft« 7. 3ft.,10in. 
8. £25. 18*. ll^T^a. 9. £10.0s.ld. 11. 28 ft. nearly. 

12. 81; -04 



THE END. 
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College, London. 

The First Series wiU appear shortly after Christinas. 

Synonymes of the Greek Testament 

By RICHARD CHENEVIX TRENCH, M.A., Vicar of Itch- 
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Clksical JouknaIm 

**PUiin and simple— hreathe a ^nrit efpure and unaffected piety,** 

ioBX Bull. 

" We r^oiee that such a man, with the robust faith, fine feeling, and de^ 
purpose displayed in this small volume, is the nUssionary-iishop of a 
new and important colony.** — Nonconformist, Jfov, 2, 1853. 
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be plain without being dull, eloquent and practical without being 
inflated or obscure, and explanatory of the great doctrine of Christianity 
without being controversial or dogmatical. The Sermons before us are 
good examples of this spepies of uyritingf and inexperieneed country 
curates would do well to substitute these simple and ed^Mng discoursee 
for their own crude productions,** — Bbxtaknia, Oct, 15, 1858. 

Psalms and Hymns for Public Worship. 

Selected and Edited by the Rev. J. F. THRUPP, late Fellow 
of Trinity CoUege, and Vicar of Barrington. 

18mo. cloth, 2«. Second paper in limp cloth, 1<. 4</. 

The Genealogies of our Lord and Saviour Jesus 

Christ, as contained in the Gospels of St. Matthew and St. Luke» 
reconciled with each other and with the Genealogy of the House 
of David, from Adam to the close of the Canon of the Old Testa- 
ment, and shewn to be in harmony with the true Chronology of 
the Times. By Lord ARTHUR HERVEV, M.A., Rector of 
Ickworth with Horringer. 8vo. cloth, 10«. 6d, Reatfy, 

Contributions to British Palaeontology; 

Or, First Descriptions of several hundred Fossil Radiata, 
Articulata, Mollusca, and Pisces, from the Tertiary, CretaceouB, 
Oolitic, and Palseozcie Strata of Great Britain. With numerous 
woodcuts. By Prof. M'COV, F.G.S. Hon. F.C.P.S. Nearly ready. 

This forms a complete Series of the Author's Papers from the *Aimals of 
Natural History.* 

MacmiUan and Co. 
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A HISTOBY of the CHRISTIAN GHXTBGH from 

the Seventh Gentuiy to the Reformation. By the 

Rev. CHAS. HARD WICK, M.A., Fellow of St Catharine's 
Hall, and late Cambridge Preacher at the Chapel Royal, 
Whitehall, Author of " A History of the XXXIX Articles." 
With Four Maps constructed for this Work hy A. Keith 
Johnston, Crown 8yo. elothf 10«. 6df. JtAst Published. 

" He hat bestowed pcUient and extensive reading on the collection 
of his maierials ; he has selected them with judgment^ and he 
presents them in an equable and compact style** 

Spbctatob, Sept, 17, 1853. 

'* If the other volumes of the series are as well and carefully written 
as this, theological students will have good cause to thank the 
Publishers,*' — Clerical Journal, Sept, 22, 1853. 

'* Mr, Hardufick is to be congratulated on the successful €U}hievemerU 
of a difficult task,** — Christian Remembrancer, Oct, 1853. 

" The book throughout bears marks of much learned research, and 
it is written in a strain of candour and moderation," 

Literary Gazette, Oct, I, 1853. 

'*Is distinguished by the same diligent research and conscientious 
acknowledgment of authorities which procured Mr, Hardwick*s 
History of the Articles such a favourable reception,** 

Notes and Queries, Oet, 8, 1853. 

** For its purpose it is admirable, giving you a careful and inteU 
ligent summary of events, and at the same time indicating the 
best sources of information for the further guidance of the student. 
Among the authorities thus referred to, wefvnd the most modem as' 
well as the most ancient, the continental as weU as the English," 

British Quarterly, Nov, 1853. 

** To a good method and good materials Mr, Hardwick adds that 
great virtue, a perfectly transparent style. We did not expect 
to find great literary qualities in such a manual, but we have 
found them: we should be satisfied in this respect with con^ 
ciseness and intelligibility; but while this book has both, it is 
also elegant, highly finished, and highly interesting,** 

NONOONPORMIST, NoV, 80. 

** This is part of a Series of Theological Manuals 

now in preparation. 

By the same Author, 

Twenty Sermons for Town Congregations. 

Crown 8vo. cloth. 6s, 6rf. 

*< Postett a eleomeu, and candour, and Hrength <iif/eelmg and lauffuage not 

at all t»tia/."— GuABSiAN, F^, 9, 1853. 
** Meditative, spiritual, evangelical in eubstonee, and refined in expression. 

The productione o/ a very cultivated mtiuf. "—Nonconfobmxbt. 

**Oifa high order dU reaUy excellent,''* 

Ck)LOMiAL Chitbch CH&omoLX, April 1853. 

Caonbiidge. 
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The Bestoration of Belie! 

Crown 8yo. sewed, 2<. 6<f. eaeh Part. 

CONTENTS : 

Part I. Christianity in relation to its Ancient and Modem 
Antagonists. 

Part II. On the Supernatural Element contained in the Epistles 
and its bearing on the argument. 

Part III. The Miracles of the Gospels considered in their re- 
lation to the principal features of the Christian Scheme. 
Which completes the work. Nearly ready. 

" We are charmed with the calm, lueid, and orderly treatment of tJUe great 

question." — Ecubctic, Feb, 1853. 
" Calm and iwoineible logic^^Voam BainsH Rxvixw, Not. 1852. 

*'WoaTHy OF BZGOMINO OmB OF OUK STANDABS W0BX8 ON THX ChRXBTIAN 

EviDXMCKS." — Ifoncor^formiet, Dee. 15, 1852. 
" Able and powerful. Its theme is not one that we can discuss, but we bear 

wUUng testimony to the writer's candour and to his powers."— Arnxsjaxni. 

" We scarcely know which most to admire — tJie originality of scheme, the 

, . resistlessness of the logic, the beauty of ea^ession, or the thorough 

honesty and candour of spirit."— Koitn^aB, Nov, 1853. 

.Sischyli Eumenides. 

The Ghreek Text with English Notes: with an Introduction, 
containing an Analysis of C. O. Miiller's Dissertations ; and an 
English Metrical Translation. By BERNARD DRAKE, M.A., 
Fellow of King's College, Cambridge, Editor of " Demosthenes 
de Corona." 8vo. cloth, 7«. 6rf. 

" A goodly text, with English notes and an (storming introduction. To these 
Mr. Drake has added an English version, which more than conveys 
to the reader an i^ea of the action of the piece and the weight cf the 
sentiments. The Choruses tire free, animated, and poetical," 

Spectatob, April 7!^, 1853. 

** Mr. I>rake*s ability as a critical Scholar is known and admitted. In thi, 
edition of the Eumenides before as we meet with him also in the capacity 
of a Poet and HistoriceU Essayist. In his historical views, we are dis- 
posed to agree. He controverts at length and with much ability, Miiller's 
weU-Jsnown theory. . The translation is flowing and melodious, elegant 
and scholarlike. The Greek Text is well printed: the notes are clear 
and useful."— QvAXDXAV, April 27, 1853. 

** The Scholar wUl thank Mr. Drake for his caref^ Edition and its brief, 
excellent notes; wUl thank him also for the Analysis of Muller's Disser- 
tations ; and for the ability, learning, and zeal displayed in this volume. 

Lbadeb, May, 7, 1853. 

" The introduction -conveys mneh useful information. Hie notes are very 
much to the purpose." — AjtrnxsMvu, Dee. 3, 1853. 

Macmillui and Co. 



NEW PUBLICATIONS. 5 

The Lord's Prayer and other Sermons. 

By C. P. REICHEL, B.D., Professor of Latin in the Queen's 
XJniversity ; Assistant Preacher in the Parish Church, Belfast ; 
and Chaplain to his Excellency the Lord Lieutenant of Ireland. 
Crown 8vo. In the Press 



Lord Bacon and Sir Walter Baleigh: 

Critical and Biographical Essays. By MACVEY NAPIER, 
Esq., late Editor of the Edinburgh Review and of the EncyclO' 
padia Britannica, Post 8yo. cloth, 7s. 6d. 

" Both EsMys exhibit a very retnarhable combination of judgment and pains- 

taking research The Essay on Baleigh is likely to be more interesting 

to the mqfority of readers f and is perhaps the most discriminating sketch 
of its suiu'ect to be met with," — ^ATHi&KEUH. 

" 2%e Essay on Bacon fills up an important chapter in the history of Phi- 
losophy Hie Essay on Baleijh is by far the best life of that remark- 
able man that has hUJierto been published." — ^Thb Economist. 

** The Essay on Bacon throughout displays a very extensiee pMlosophical 
reading^ and is quite conclusive. The Essay on Sir Walter Baleigh is, 
however, the more important in a literary point of view, and one possessed 
of great interest for all readers. It brings together all the reliable 
information furnished by the printed authoriUes ; and adds thereto the 
special merit of introducing facts previously unknoum, fTom wnpubUsJied 
MSS., which Mr. Napier brought to light." 

NoNcomrosHiST, June 1, 1833. 



The Prophets and Kings of the Old Testament. 

By the Rev. F. D. MAURICE, M.A., Chaplain of Lincohi's Inn. 
and Professor of Divinity in King's College, London. 

Crown 8vo. cloth, lOs. 6d. 

** No statesman, no politician, no student of history, can fail to derive 
instruction from this volume." — Spectatob, Jan. 22. 

" Whatever obscurity there may be in our Author's other writings, here 
at least there is none. We cannot but rejoice that it is so, and that 
thus so much that is true and valuable becomes popular." 

ScoiTisH Ecclesiastical Journal. 

" Has already stamped its iinpress deeply on the public mind, and promises 
to raise its author to a higher portion than ever as a leader of modem 
thought."— Bbjtish & Fobeign Evanoblical Kevtew, June 1853. 

"A volume that will take rank with the best of its class, and that will 
worthUy occupy a place side by side with the Sermons of Horsley and 
Butler." — British Bankeb, June 15, 1853. 

Cambridge. 
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Sermons, Doctrinal and Practical. 

By the Rev. WILLIAM ARCHER BUTLER, M.A., late 
Professor of Moral Philosophy in the Uniyersity of Dublin. 
Edited, with a Memoir of the Anthor's life, by the Rev. 
Thomas Woodward, M.A., Vicar of Mnllingar. With Portrait, 
Second Edition. 8yo. cloth lettered, 12<. 

**An eminent divine and aprofownd thinker,** — ^Enolish Rxvtkw. 

**May justly take rank voith the first toritinge in our language** — ^Thxolooiah. 

" Poetf ortUor, metapJtjfsieianf theologian, — *n%hil tetigit quod non omavit,* ** 

DvBLiKr UNivxasmr Maoazimx. 

"A man of toAom, both as regards his Ufe and his remarkable povyera, his 
Churen may be justly proud, — ^Thx Oxtabdian. 

'* J%ese Sermons present a richer combination of the qualUies for sermons of 

the first class than we hone met with in any UDing writer diserimiiMm 

turn cmd earnestness, beauty and power, a truly philosophical spirit. 
They are models of their ibtno."— Bbitisk Quabtxblt. 

Plato's Bepublic. 

A newTranslaticm into English, with an Introduction and Notes. 
By two Fellows of Trinity CoUege, Cambridge, (D. J. Yaughan, 
M.A., and the Rev. J. Ll. Dayibs, M.A.) 

Crown 8vo. cloth, 7s. 6d. 

**A reaUy good, by wMeh we mean a lUeral and elegant transUUion.**-- 

Spectator. 
**B^fined scholarship. A very able eriHeal Introduction and a careful 

./biatons."— Engtish Bxvdew. 
**A sound and scholarly version, done into choice JEnglish,* 

CHHISTIAir BElCXIfBSANOm. 

** I%is translation far surpasses tmy other,**— "SovcojirFOBMnT, Aug. 4, 1852. 
** We trust that the existence of so eloquent and correct a version may induce 
many to become Students of the S^niblic,**—QvABJ>iAif, 

Juvenal : chiefly from the Text of Jahn. 

With English Notes for the use of Schools. By J. E. MAYOR, 
M.A., Fellow of St. John's College, Cambridge. 

Crown 8yo. cloth, I0«. 6d, 

** A poinstakmg and critical edition,** — Spectator. 

** Eamibits sound emd extensive scholarship,** — Chatstian Kxusicbrakobb. 

** I%e learning and taste of the JBditor are eminent. We believe that this 
edition has no present rival as an JEnglish commentary on Juvenal, or 
as furnishing a Text as nearly pnfect as possible,** — Noncoitformibt. 

** Scholarlike and sati^actory. The notes, which form a characteristic 
feature of this edition, are useful and appropriate. The superior ty-. 
pography of the work we must not omit to notice ; and altogether it is 
the best Sdiool Juvenal with which we are acquainted.** —Lit. Gaz. 

*< Intended for use in schools f and well fitted for its purpose, but also 
worthy of a place in the library of more advattced studetUs, The 
editor, besides selecting a more correct text than has yet appeared in 
this country, has taken immense pains to supply the student with a 
valuable apparatus of accessory matter in the shape of notes. The 
Life of Juvenal, which precedes the text, is, like the notes, rich in ust^ 
facts and good author%ties,**—k'nnxM\ni, Deo, Z, 1853. 

Macmillan and Co. 



NEW PUBUCATIONS. 7 

Theological Essays. 

By FREDERICK DENISON MAURICE, Chaplain of Lin- 
coin's Inn, and Professor of Diyinity in King's College, London. 
A new Edition, considerably enlarged. 

Crown 8yo., cloth. Jtui ready. 

CONTENTS : 

I. On Charity. 2. On Sin. 3. On the Evil Spirit. 4. On 
the sense of Righteousness in Men and their discoyery of a 
Redeemer. 5. On the Son of God. 6. On the Incarnation. 
7. On the Atonement. 8. On the Resurrection of the Son of 
God from Death, the- Grave, and Hell. 9. On Justification by 
Faith. 10. On Regeneration. II. On the Ascension of Christ. 
12. On the Judgment Day. 13. On Inspiration. 14. On the 
Personality and Teaching of the Holy Spirit. 15. On the Unity 
of the Church. 16. On the Trinity and Unity. Conclusion— On 
Eternal Life and Eternal Death. 

" Mr. Maurice is aimiag at a high object. He would reconcile the old and 
the new. He would disencumber what is popular of what is ytilgar, 
confused, sectarian, and preserre and illustrate it by disencumbering it. 
He calls on us not to be afraid of the depths and heights, the freedom and 
largeness, the * spirit and the truth' of our own theology. It is a warning 
and a call which every age wants. We sympathize with his aim, with 
much of his positive teaching, with some of his aversions and some of 
his fears. We do not respect him the less for not being afraid of being 
called hard names. But certainly such a writer has need, in no common 
degree, of conforming himself to that wise maxim which holds in writing 
as well as in art, * Know what you want to dd, then do it.' " — Ouabdiak. 

** Throughout these Essays runs a large-hearted, truthAil, and earnest spirit, 
which provokes a similar warmth of feeling in the reader. Their candour 
and straightforwardness, the anxiety evinced to put the best construction 
upon dissentients and not to escape from any just charge against our- 
selves, are as rare in Christian and Church Advocates as they are valuable 
to their cause. Even those who may not be able to agree with Mr. 
Maurice throughout, will certainly a^hnire the charity and forbearance 
he displays in dealing with difficult and delicate subjects : none can well 
be other than gainers by witnessbig a treatment of them so remarkable 
in respect both of temper and ability." — Clbbical Jouexal. 

The Word " Eternal," and the Punishment of \h% 

Wicked : a Letter to the Rev. Dr. JELF, Canon of Christ 
Church, and Principal of Kuig's College. Second Edition^ 
containing a Final Letter to the Council of King's College. 
By FREDERICK DENISON MAURICE, Chaplain of Lin- 
coln's Inn. la. Jtut pubHehed, 

Cambzidg^. 
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Phaethon ; or Loose Thoughts for Loose Thinkers. 

By the Her. CHABLES EINGSLEY, Canon of Middleham 
and Rector of Eversley ; Author of " The Saint's Tragedy", &c. 

Crown Syo. sewed, 2s. 

** The Dialogue of Phaethon has atrikinff heautiee viewed apart from it* 
expressed rtferenee to this modem form of heresy ; and its suggestions 
may meet ha^f way many a latent doubt, and, like a light hreeze, lift 
from the soul elouds that are gathering heavHy, and threatening to 
settle down in wintry gloom on the summer of many a fair and pro» 
mising young /^a."— Spbctatob, Oct 2, 1153. 

** We eordiaUy welcome Mr, Kingsley into the field of discussion on which 
he Juu here entered. It is one in which he is eapahle beyond most of 
doing the state some service," — ^Bbitibh Qitabtbblt. 

** One of the most interesting works we ever read," 

"SoufcovTaKMigT, Jan, 19, 1853. 

*An Introduction to the Study of the Gospels: 

Including a new and improved Edition of ' The Elements of 
the Gospel Harmony.' With a Catena on INSPIRATION, 
from the Writings of the Ante-Nicene Fathers. By the Rey. 
BROOKE FOSS WESTCOTT, M.A., FeUow of Trinity 
College, Cambridge, and Assistant Master in Harrow School. 

Crown 8vo. cloth. Shortly, 

*' Deserves and will command attention,** — Christ. Remembrancer. 

" With peculiar gratification do we welcome the truly learned, vigo- 
rous, and genial work of Mr. Westcott, ••..•• The whole style 
of Mr, Westcott* s book shows how possible it is to think pro- 
foundly without undermining the foundations of faith, and to be 
a debtor to Germany without being its slave,** 

North British Review, Nov. 1852. 

** It does him great credit and it full of promise •m ,,mmWe should 
urge our readers to make themselves acquainted with the book,** 

British Quarterly. 

By the same Author, 
Preparing for immediate Publication, uniform with the above, 

*An Introduction to the Study of the Canonical 

Epistles; including an attempt to determine their separate 
purposes and mutual relations. 

* Thxsx two Books abs parts or a szbxxs or Thxolooical Manuals 

WHICH ABS IN PR0OBE8S. 

Macmillan and Go. 



NEW PUBLICATIONS. 

The National Obligations and Advantages of 

Missions in a Christian State. An Essay which obtained the 
Maitland Prize in the year 1852. By the Bey. C. K. ROBIN- 
SON, M.A., Fellow and Assistant Tutor of St. Catharine's 
Hall, Cambridge. Fcp. 8yo. cloth^ Za, 

<* Jn this little volume, which we heartilv reeommend to our readera, we 
have forcibly brought before ua the clmma which Chriatian JRaaiona have 
on the State." — Chbistian Ezaxuvxb. 

An Elementary TBEATISE on the LUNAR 

THEOBY. With a brief Sketch of the History of the 
Problem up to the time of Newton. By HUGH GODFRAY, 
B.A., of St. John's College, Cambridge. 8to. 5«. 6d, 

**Aa an elementary treatiae we think it may juatly claim to auperaede all 
former onea." — Philosophical Maoazimb, June 18&8. 

A Treatise on Elementary MECHANICS : 

With numerous Examples. By S. PARKINSON, M.A., 
Fellow and Assistant Tutor of St. John's College, Cambridge. 

Preparing, 

A Treatise on Analytical STATICS, 

With numerous Examples. By I. TODHUNTER, M.A., 
Fellow of St. John's College, Cambridge. 

Crown 8yo. cloth, 10«. 6d. Beady. 

Recently Published^ by the same Author^ 

A Treatise on the DIFFERENTIAL C ALCXTLUS ; 

and the Elements of the Integral Calcnlus. With numerous 
Examples. Crown 8yo. cloth, 10«. 6df. 

«t0 thb diffbbbnt 0baftes8 will bb found appendbd 
Examples sttpficibmtlt iotmbboits to bbmdbb anothbb 
BOOK UNNBCESSABT. The examples have been selected almost 
exclusively from the College and University Examination 
Paners."— Pbbpace. 

<*A Tbbatise which will takb its placb amongst oxtb 
Standabd Educational Wobks. Thb explanations in 
the bably pabts of thb vqlumb abb olbab and con- 
vincing AND cannot fail TO INTEBE8T THB STUDENT." 

English Journal of Education, 

"Fob the gbbat bulk of mathematical studbnts— espb- 

ciallt at thb beginning of thbib acquaintance with the 

calculus— we have not seen a tbeatisb so wbll adapted 

AS THB PBB8BNT." — Athenmum, 

Cambridge. 



10 MACMILLAN AND CO.'S 

HELLENIC A ; or, a History of Greece in Greek, 

beginning with the InTasion of Xerxes, Part I.; as related by 
Diodorus and Thucydides. With Explanatory Notes, Critical 
and Historical, for the use of Schools. By J. WRIGHT, 
M.A., of IVinity College, Cambridge, and Head-Master of 
Sutton Coldfield Grammar School. 12mo. cloth, 3«. 6d, 

This book is already in use in Rugby and other Schools. 

"The Notes are exactly op that illttstratitb and sug- 

GRSTIYE NATUBE WHICH THE STUDENT AT THE COMMENCE- 
MENT OF HIS COURSE MOST STANDS IN NEED OF, AND WHICH 
THE SCHOLAB, WHO IS ALSO AN EXPEBIENCED TEACHEB, ALONE 

CAN SUPPLY." — Educ(U%ondl Times, April 1853. 
'* A GOOD PLAN WELL EXECUTED. — Guardtatt, April 13, 1853. 

THEOCRITUS. 

The Greek Text, with English Notes, Critical and Explanatory, 
for the use of Colleges and Schools. By the Rev. E. H. 
PEROWNE, M.A., Fellow of Corpus Christi College. 

Crown 8vo, Nearly ready, 

A New and Cheaper (THE eighth) Edition of 

The Elements of PLANE and SPHERICAL 

TRIGONOMETRY. Greatly improved and enlarged. By 
J. C. SNOWBALL, M.A., Fellow of St. John's College, 
Cambridge. Crown 8vo. cloth, 7«. 6<^. 

This edition has been carefully revised by the Author, and some 
important alterations and additions have been introduced. 
A large addition has been made to the collection of Examples 
for practice. 

** A new Edition of an old favourite text-hook, and an improvement 
on the seven that have preceded it in several respects. It has 
been carefully revised throughout; the methods for estahlishing 
the most important propositions are superior; more than 200 
new examples — taken from recent Examination Papers — have 
been added; and to croum all, the price has been reduced. What 
more need be said to secure for it a welcome from those who wish 
to make themselves masters of the important suJ^ect of which 
it treats f* — Athenjbum, March 12, 1853. 

Macmillan and Co. 
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Translation of DEMOSTHENES on the GBOWN. 

By the Rev. J. P. NORRIS, Fellow of Trinity College, Cam- 
bridge, and one of Her Majesty's Inspectors of Schools. 

Sewed, 3«. 

** The best translation thai we remember to have seen" 

Lit. Gazettb. 
" Very accurate** — Guaudian. 

'* Admirably representing both the sense and style of the original** 

Athenjeum. 



Elementary MECHANICS. 

Accompanied by numerous Examples solved Geometrically. 
By J. B. PHEAR, M.A., Fellow and Mathematical Lecturer 
of Clare Hall, Cambridge. 8vo. bds. 10«. 6J. 

" The task is weU executed His arrangement is lucid, his 

proofs simple and beautifulj* — The Edvoatob. 

By the same AuthoVt 

Elementary HTDBOSTATICS. 

Accompanied by numerous Examples. 

Crown 8vo. cloth, 5«. 6J. 

**An excellent introductory Book, The definitions are very clear; 
the descriptions and eaplatuUione are sufficiently Jtdl and in- 
telligible: the investigations are simple and sdentf/ic. The 
examples greatly enhance its value,** 

ENeLiSH JovsNAL OF EDUCATION, March 1853. 



An Elementary Treatise on CONIC SECTIONS 

and ALGEBRAICAL GEOMETRY, With a numerous 
collection of Easy Examples progressively arranged, especially 
designed for the use of Schools and Beginners. By 
G. HALE PUCKLE, M.A., St John's College, Cambridge, 
Mathematical Master in the Royal Institution School, Liver- 
pool. Preparing^ 

Cambridge. 
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DEMOSTHENES DE GOBONA. 

The Greek Text, with English Notes. By BERNARD 
DRAKE, M.A., Fellow of King's College, Cambridge, Editor 
and Translator of the " Eumenides of JBsehylus." 

Crown 8to. cloth, 58, 

'* Witt enable a student to read the originai with comparative ease," 

Lit. Gazette. 
" Usefid notes," — Guardian. 

** A neat and usefid edition" — ^Athenjextm. 

SALLUST. 

The Latin Text, with English Notes. By C. MERIVALE, 
B.D., late Fellow and Tutor of St. John's College, Cambridge, 
&c., Author of a '* History of Rome," &c. 

Crown 8yo. cloth, 6s, 

'* Our youthful classical scholars are highly favoured in being pro^ 
vided with an Edition of SaUust from so accomplished an Editor 

as Mr, Merivale The annotations of an Editor possessing 

such rare qualifications for the successful discharge of his duties 
could not but he — as we find them — very valuable ^ wJuther we 
consider the grammatical and historical information which they 
convey, or the illustrative quotations and references with which 
they abound. Other primal excellencies in them are, their trans^ 

parent simplicity and their comparative brevity An 

excellent account of SaUust and his works will be found in the 
Introduction," — ^Athenjeux, March 12, 1853. 

** This School Edition of SaUust is precisely what the School Edition 
of a Latin Author ought to be. No useless words are ^pent in it, 
and no words that could be of use are spared. The text has been 
carefully collated with the best Editions, It is printed in a large 
bold type, which manifests a just regard for the young eyes that 
are to work upon it : under the text there fiows through every 
page afrdl current of extremely well selected annotations," 

The Examiner. 

** An excellent edition. The English Notes, which care abundant, 
are clear and very helpful," — Guardian, Oct, 6, 1852. 

" A very good edition ; to which the Editor Juu not only brought scho^^ 
larship, but independent judgment and historical criticism," 

Spectator, Sept, 1852. 

Macmillan and Co. 
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A Hand-Book to the Pictures in the Fitzwilliam 

Museum, Cambridge. Crown 8vo, sewed, la, 6d,; or in cloth 
elegant, 28, 6d, 



THEING^S GRAMMARS. 

1. The Elements of 6BAMMAB taught in English. 

By the Rev. E. THRING, M.A., Fellow of King's College, 
Cambridge. 18mo. bound in cloth, 2c. 

2. THE CHILD'S GBAMUAB. 

Being the substance of the above, with Examples for Practice. 
Adapted for Junior Classes. 18mo. limp cloth, U. 

** The book cannot be too strongly recommended or too widely cir- 
culated. Its price is small and its value yreat" 

Athen^um, Nov, 13, 1862. 

*' We strongly recommend the Grammar to the attentioti of those 
who are interested in Education" 

English Review, July 1852. 

** A very able book it is, both in substance and form," 

Spectator, Oct, 4, 1851. 

** A genuine contribution to the wants of the age," 

Christian Times, Jtdy 23, 1852. 

** We acknowledge with gratitude the service he has rendered so 
practical and sensible. The avtJior has successfully attempted to 
show how Grammar is to be taught, . . . The method qf 
Mr, Thring*s Grammar is the most rational we have seen ; and 
it is worked out with simplicity, precision, and completeness," 

Nonconformist. 
" Is a very clever and scientific little Book," 

Guardian, Oct, 29, 1851. 

" Written with great skill,"— Tub Educator, Feb, 1852. 

" We strongly recommend this Grammar to the attention of those 
who are interested in Education," 

English Journal of Education. 

Cambridge. 
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EXEBGITATIOMES lAMBIGAE. 

Or Progressiye Exercises in Greek Iambic Verse. To which are 
prefixed, the Rules of Greek Prosody, with copious Notes 
and Illustrations of the Exercises. By E. R. HUMPHREYS, 
LL.D., Fellow of the Ck>liege of Preceptors of England, and 
of the Educational Institute of Scotland; Head-Master of the 
Cheltenham Grammar School. Nearly rettdy. 



ABTTHMETIG and ALGEBRA 

In their Principles and Application: with numerous syste- 
matically arranged Examples, taken from the Cambridge 
Examination Papers. With especial reference to the ordinary 
Examination for B.A. Degree. By BARNARD SMITH, 
M.A., Fellow of St Peter's College, Cambridge. 

Crown 8yo. cloth, 10«. 6d. 

OPINIONS. 
The Rev. Dr. Peacock, Dean of Ely. 

** A MOST USEFUL PUBLICATION. TuE RULRS ARE STATED WITH 
GREAT CLEARNESS. TbE EXAMPLES ARE WELL SELECTED AND 
WORKED OUT WITH JUST SUFFICIENT DETAIL WITHOUT BEING EN- 
CUMBERED BT TOO MINUTE EXPLANATIONS; AND THERE PREVAILS 
THROUGHOUT IT THAT JUST PROPORTION OF THEORY AND PRACTICE, 
WHICH IS THE CROWNING EXCELLENCE OF AN ELEMENTARY WORK." 

Rev. S. Hawtrey, Mathematical Master, Eton. 

** Tutors preparing young men for College wiU find the book 
inyaluable. I cannot but think it must supersede all others.'* 

** It is one of thb rbally good Books which thb world 
bboeiybs only when a teacher of the first class sits down 
to disclose thb extent of his knowledge and the secret op 
HIS SUCCESS. — Educational Times, March 1853. 

** The definitions are exact, the examples well chosen, and the 
illustrations of the processes full and clear." — Educator, May 1853. 

Macmillan and Co. 



MEW PUBUCATIONS. 15 

The FmST THBEE SECTIONS of NEWTON'S 

PBINCIFIA. With Notes and Problems in illustration of 
the subject By PERCIVAL FROST, M.A., late Fellow of 
St. John's College, Cambridge, and Mathematical Lecturer 
of Jesus College. In the Pren, 

A New and Improved Edition of 

A Short and Easy Course of ALGEBRA. 

Chiefly designed for the use of the Junior Classes in Schools, 
with a numerous collection of Original Easy Exercises. By 
the Rev. T. LUND, B.D., late Fellow of St. John's College, 
Cambridge. 12mo. bound in cloth, 3«. 6<^. 

'* His defimtione are admirabiUfor their sin^Meiiy and clearness,'* 

Athbnjbum. 

" We have myeh reason to admire the happy art of the author in 
making crooked things straight and rough places smooth** 

Eduoator. 

By the same Author, 

A Key to the Exercises 

Contained in the " Short and Easy Course of Algebra." 

12mo. limp cloth, ^. 

Solutions of the SENATE-HOUSE BIDEBS for 

Four Years (1848 to 1851). By the Kev. F. J. JAMESON, 
M.A., Fellow of Caius College, Cambridge. 

8vo. cloth, Is, Qd, 

Solutions of SENATE-HOUSE PBOBLEMS for 

Four Tears (1848 to 1851). By N. M. FERRERS, and 
Rev. J. S. JACKSON, Fellows of Caius College, Cambridge. 

8yo. cloth, 15s. 6d, 

The above two books wiU be found yery useftd to Teachers 
preparing Students for the University of Cambridge, as they 
shew PBAcncALLT the nature of the changes introduced by 
the « Mathematical Board" in 1848. 

Cambridge. 



THEOLOGICAL MANUALS. 

The following tDtU BhorUy appear. 

Introduction to the Study of the Old Testament. 

Notes on Isaiah. 

Introduction to the Study of the Gospels. 

Epistles. 

Notes on the Gospels and Acts. 

Epistles and Apocalypse. 

Church History, the First Six Centuries. 

the Middle Ages. Ready, io». ^a. 

the Beformation. 

17th Century to the Present Time. 

The Common Prayer: its History and Rationale. 

The Three Creeds. 

The Thirty-Nine Articles. 

Others are in progress and will be announced in due time. 
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ICDinburgi^: Edmondston & Douglas. 
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NEW EDUCATIONAL WORKS. 
Mr. Mayor's Juveual for Schools. 

Chiefly from the Text of Jahn. With Enfflish Notes. 10a. 6<f. 

" A School Edition^ which for really ripe scholarship, extensive 
acquaintance with Latin LiteraturCy and familiar knowledge of 
Continental criticism, ancient and modern, is unsurpassed, we do 
not say among English SchooUhooks, hut among English editions." 

Edinburgh Revibw. 

Mr. Phear's Elementary Mechanics. 

With numerous Examples solved Geometrically, 8vo. hds. 10a. 6i2. 

" The task is well executed. His arrangement is ludd, his 
proofs simple and beautiful." — The Educator. 

Mr. Phear's Elementary Hydrostatics. 

With nimierous Examples. Crown 8vo. cloth, 5s. 6d. 

" An excellent introductory &00A;."— Journal of Education. 

Mr. Grant's Plane Astronomy. 

Including Explanations of Celestial Phenomena and Descriptions of 
Astronomical Instruments. 8vo. hds, 6a. 

Mr. Puckle's Conic Sections and Algebraical Geometry, 

for Schools, with numerous Examples. Crown Bvo. cloth, 7a. 6d. 

" A better elementary book could not be put into the hands of 
a student." — Journal op Education. 

Mr. Snowball's Trigonometry, 

PLANE and SPHERICAL. Eighth Edition, enlarged and improved. 
With numerous Examples. Crown Bvo. cloth, 7a. 6d. 

" A new Edition of a favourite text 'book, and an improvement 
on the seven that preceded it with 200 new Examples." 

AtHENwEUM. 

Mr. Norris's Demosthenes on the Crown. 

Crown 8vo. 3a. 

" Admirably representing both the sense and style of the original." 

Athenaum. 

Solutions of the Senate-House Problems, 1848 to 1851. 

By N. M. FERRERS, and the Rev. J. S. JACKSON, Fellows of 
Caius College, Cambridge. 8vo. cloth, 15a. ^d. 

Solutions of the Senate-House ' Riders', 1848 to 1851. 

By the Rev. F. J. JAMESON, M.A., Fellow of Caius College, Cam- 
bridge. 8vo. cloth, Is. 6d, 

Mr. Lund's Short and Easy Course of Algebra. 

Chiefly designed for the use of the Junior Classes in Schools, with a 
numerous collection of Original Easy Exercises. 2nd Edit. Sa. 6d, 

" His definitions are admirable for their simplicity and clearness." 

Athen^um. 

Cambkidoe. 




